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(54) METHOD FOR ASSAYING PROPORTION OF SACCHARIFIED PROTEIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for readily assaying the ratio of a saccharified 
protein to proteins in the same reaction vessel. 

SOLUTION: This method for assaying the proportion of the saccharified protein comprises carrying 
out the following steps (1) to (3) in the same reaction vessel: (1) determination of the protein in the 
test solution; (2) protease-treatment of the protein; and (3) determination of the saccharified protein 
by using an enzyme acting on a saccharified amino acid. The reaction pH and the combination of 
coloring dyes are optimized when a protein-determining reagent and a saccharified protein- 
determining reagent are used, and further the reaction is regulated so that the color change of the 
protein-determining reagent caused by the action of >500 PU/ml protease may not affect the 
determination of the saccharified protein. The ratio of the saccharified protein to the proteins in the 
serum, the plasma or the whole blood can be accurately, readily and inexpensively determined. 



http://www19.ipdl.inpit.go.jP/PA1/result/detail/main/wAAAoWa4QoDA413204495P1.h... 2010/08/24 VjZ 



1? 



JP,2001-204495,A [CLAIMS] 



1/2 v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]measuring method [ of a rate ]: to protein of glycated protein performing the following 
process of 1-3 in a reaction-of-identity tub — one — the fixed quantity 2 of protein in sample liquid 

— the protease treatment 3 of this protein — saccharification — saccharification using an enzyme 
which acts on amino acid — a fixed quantity of amino acid [Claim 2]protease — a globulin ingredient 

— a method according to claim 1 of making it act under existence of alternative inhibitor. 
[Claim 3]A method according to claim 1 or 2 of performing a proteinic fixed quantity and a fixed 
quantity of glycated protein with an identical wavelength. 

[Claim 4]A way according to any one of claims 1 to 3 protein is albumin or hemoglobin. 

[Claim 5]A way according to any one of claims 1 to 4 concentration of protease is 500 PU(s)/more 

than ml. 

[Claim 6]A way according to any one of claims 3 to 5 albumin fixed-quantity coloring matter is 2-(4' 
hydroxybenzeneazo) benzoic acid, and pH at the time of an albumin fixed quantity is pH4.0-9.0, and 
pH at the time of a glycated albumin fixed quantity is pH5.0-10.0. 

[Claim 7]A way according to any one of claims 3 to 5 albumin fixed-quantity coloring matter is 
bromocresol green, and pH at the time of an albumin fixed quantity is less than pH5.5, and pH at the 
time of a glycated albumin fixed quantity is pH5.0-5.5. 

[Claim 8]A way according to any one of claims 3 to 5 albumin fixed-quantity coloring matter is 
bromocresol purple, and pH at the time of an albumin fixed quantity is 4.5-7.5, and pH at the time of a 
glycated albumin fixed quantity is 5.0-7.5. 

[Claim 9]A way according to any one of claims 3 to 5 a surface-active agent which contains a 
sulfuric acid group at least, a nonionic surfactant, and/or both ionic surfactants are added at the time 
of a fixed quantity of hemoglobin, and hemoglobin and pH at the time of a glycosylated hemoglobin 
fixed quantity are 5.0-9.5. 

[Claim 10]a protein quantification reagent, protease, and saccharification — a constituent for rate 
measurement to protein of glycated protein containing an enzyme which acts on amino acid. 
[Claim 11]a protein quantification reagent, protease, a globulin alternative protease inhibitor, and 
saccharification — a constituent for rate measurement to protein of glycated protein containing an 
enzyme which acts on amino acid. 

[Claim 12]coloring matter for protein quantification, and saccharification — the constituent according 
to claim 10 or 1 1, wherein an absorption maximum wavelength of coloring matter for protein fixed 
quantity is in an identical wavelength or its neighborhood. 

[Claim 13]The constituent according to claim 10 to 12 whose protein is albumin or hemoglobin. 

[Claim 14]The constituent according to claim 13 whose albumin fixed-quantity coloring matter is 2- 

(4 T hydroxybenzeneazo) benzoic acid and whose pH of an albumin assaying reagent is pH4.0-9.0. 

[Claim 15]The constituent according to claim 13 whose albumin fixed-quantity coloring matter is 

bromocresol green and whose pH of an albumin assaying reagent is the pH 5.5 following. 

[Claim 16]The constituent according to claim 13 whose albumin fixed-quantity coloring matter is 

bromocresol purple and whose pH of an albumin assaying reagent is pH4.5~7.5. 

[Claim 17]The constituent according to claim 13 whose pH of a hemoglobin quantitation reagent a 

hemoglobin quantitation reagent contains a surface-active agent which contains a sulfuric acid group 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the determination method and the constituent for 
fixed quantity of a rate to protein of glycated protein. It is related with the rate assay and the 
constituent for fixed quantity to protein of glycated protein useful in simplicity, quickness, and the 
clinical biochemistry inspection field using an enzyme in detail. 
[0002] 

[Description of the Prior Art]Measurement of glycated protein is dramatically important on diabetic 
diagnosis and ********, The glycosylated hemoglobin reflecting the average blood sugar level for 
past about one to two months, the glycated albumin reflecting the average blood sugar level of about 
two weeks of past, fructosamine that is general terms for the glycated protein in which the reduction 
ability in a blood serum is shown, etc. are measured daily. Especially, glycated albumin and 
glycosylated hemoglobin have little individual difference, in order for the value to be shown by the 
glycated protein rate per protein, and since it is not influenced by protein concentration, 
measurement is daily performed for the purpose of diabetic screening and symptoms management. 
[0003]As assay of glycated protein, they are the following (a). The method and enzymatic process of 
- (e) are known. 

(a) Chromatography method [J.CIin.Chem.Clin.Biochem.19:81-87 (1981)] . 

(b) Electrophoresis method [Clin.chem.26:1 958-1 602 (1980)] . 

(c) Immunization [JCCLA 18:620 (1993)] . 

(d) A measuring method of fructosamine using the reduction nature of alkaline glycated protein 
[Clin.Chem.Acta 127:87-95 (1982)] . 

(e) How to use thiobarbituric acid [Clin.Chem.Acta 112:197-204 (1981)] . 

Above (a) There are many problems, like the method of (b) needs operativity, accuracy, and an 
expensive dedicated device, and the method of the above (c) is not necessarily accurate, and it is the 
above (d). The method of (e) was influenced by the coexistent substance in a sample, and had a 
problem in respect of singularity. 

[0004]it is high-precision and simple and cheap determination methods involve enzymatic process — 
the following — (f) - the method of (i) is known. 

(f) How to measure fructosamine in pronase treatment-FURUKU tosyl amine DEGURIKAZE (JP,6- 
46846,A). 

(g) How to perform protease treatment and detect in FURUKU tosyl amino acid oxidase (JP,H5- 
192193,A). 

(h) How to detect in lysine residue isolation reagent-epsilon-alkyl RIJINAZE (JP,H2-1 95900,A). 

(i) How to detect with the redox enzyme which makes a lysine residue isolation reagent-CH-OH 
radical a hydrogen donor, and makes NAD and/or NADP a hydrogen donor (JP,H2-195899,A). 
[0005]this invention persons' group — saccharification — the transformed pure microorganism was 
created on the parenchyma which produces the enzyme which acts on amino acid, and the method 
(JP,1 0-201 473,A) of producing efficiently FURUKU tosyl amine oxidase with high thermal stability and 
reactivity has been developed. However, the enzymatic process needed to compute the glycated 
protein rate by **(ing) simplicity and the fixed-quantity value which quantified the total amount of 
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this protein separately and was obtained with enzymatic process while it was cheap and exact, and 
there was no example which performed a proteinic fixed quantity and a fixed quantity of glycated 
protein in the reaction-of-identity tub until now. Since the globulin ingredient of which it is known 
that the quantity will change with various illnesses a lot exists in large quantities in blood, this 
invention persons, The influence of a globulin ingredient was avoided and the method (Japanese 
Patent Application No. No. 231259 [ 1 1 to ]) of measuring selectively glycated protein in protein other 
than a globulin ingredient has been developed. 
[0006] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the constituent 
for fixed quantity for using it for the rate determination method of glycated protein to useful protein 
in a clinical biochemistry inspection, and its fixed quantity, saccharification of this protein in which a 
proteinic fixed quantity and enzymatic process were used for the purpose of this invention in more 
detail — it is in providing the method of quantifying the rate of glycated protein over protein simple, 
and the constituent for fixed quantity used for the fixed quantity by performing a fixed quantity of a 
thing by a reaction-of-identity tub. 
[0007] 

[Means for Solving the Problem]in order to attain the above-mentioned purpose — a proteinic fixed 
quantity, protease treatment of this protein, and saccharification — what is necessary is just to 
perform a fixed quantity of amino acid in a reaction-of-identity tub However, if protease is made to 
act on a point that conditions which quantify protein differ from conditions (for example, pH of 
measurement, wavelength, etc.) which quantify glycated protein, and proteinic fixed-quantity liquid, A 
point which coloring of the protein fixed-quantity coloring matter changes, and produces big influence 
in measurement of continuing glycated protein, a protein quantification reagent — saccharification, in 
order to quantify a rate of a point violently colored by protein fixed-quantity conditions, glycated 
albumin, or glycosylated hemoglobin, saccharification in albumin in blood, or hemoglobin — it was 
difficult to measure both correctly in a reaction-of-identity tub only in combination of publicly known 
art simply from a point which needs to measure only a thing selectively. 

[0008]Then, one-wave continuous measurement is possible for this invention persons by optimizing 
wholeheartedly combination of coloring matter used for protein quantification, and coloring matter 
used for a glycated protein fixed quantity as a result of examination, And a thing for which coloring 
change of protein concentration measurement by a protease action can be avoided by adjusting 
conditions on which protease is made to act, And it found out that unusual coloring of a protein color 
reagent was avoidable by optimizing a kind of coloring matter for protein quantification, and pH of 
glycated protein detection. By combining with a method (Japanese-Patent-Application-No. 11- 
231259 item) of avoiding influence of a globulin ingredient which this invention persons have 
developed, saccharification of albumin in blood, and hemoglobin — it found out that influence of a 
globulin ingredient was made small and a rate could be measured, and resulted in completion of this 
invention. 

[0009]That is, this invention is performed in order to attain such a purpose, and it is used for rate 
measurement of glycated protein to protein in a clinical biochemistry inspection as a useful 
determination method and a constituent for fixed quantity. ;1 about a glycated protein rate measuring 
method, wherein this invention performs the following process of 1-3 in a reaction-of-identity tub A 
fixed quantity of protein in sample liquid, 2) the protease treatment 3 of this protein — 
saccharification — saccharification using an enzyme which acts on amino acid — it is good to ** a 
glycated protein fixed-quantity value with a protein quantification value, and to compute a rate of 
glycated protein over protein in fixed-quantity this invention of amino acid, this invention — a protein 
quantification reagent, protease, and saccharification — glycated protein containing an enzyme which 
acts on amino acid — it is comparatively related with a constituent for fixed quantity. 
[0010]It explains in more detail about composition and a desirable gestalt of this invention. As long as 
sample liquid used as a measuring object of this invention is sample liquid containing glycated protein 
at least, what kind of thing may be used for it, but a constituent of blood, for example, whole blood, a 
corpuscle, red corpuscles, laked blood, a blood serum, plasma, or urine is mentioned preferably. As 
long as it is useful protein on a clinical laboratory test as protein used as a measuring object of this 
invention, which protein may be measured, but it is protein which exists in blood preferably, for 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fwww4.ipdL 2010/08/25 



JP,2001-204495,A [DETAILED DESCRIPTION] 



3/13 ^— V 



example, albumin or hemoglobin is mentioned. 

[001 1]As long as a determination method of protein which is the target of this invention is the 
method of measuring target protein correctly, what kind of method may be used for it. For example, 
when target protein is albumin, as long as it is the method of measuring publicly known albumin, what 
kind of method may be used. In such a method, for example Bromcresol green (it abbreviates to BCG 
below.), Bromcresol purple (it omits the following BCP.), a bromophenol blue (it abbreviates to BPB 
below.), albumin, such as a Methyl Orange (it abbreviates to MO below.), or 2-(4'- 
hydroxybenzeneazo) benzoic acid (it omits the following HABA.), — a method of using specific 
coloring matter, etc. are mentioned. When target protein is hemoglobin, as long as it is the method of 
measuring publicly known hemoglobin, what kind of method may be used further again, such a method 
— METO — the MOGUROBIN method, a cyanmethemoglobin method, and aza — ide — the 
methemoglobin method, the green chromophoric group forming method, or an oxyhemoglobin method 
is mentioned. The green chromophoric group forming method is the method of making hemoglobin 
react to a green chromophoric group formation reagent, and forming a stable output (green 
chromophoric group), and a green chromophoric group is the British patent ******. It has the same 
absorption spectrum as alkaline hematin D-575 described by No. 2052056. 

[001 2]If protease which can be used for this invention acts effective in protein used as an object 
contained in sample liquid, what kind of thing may be used, for example, an animal, vegetation, 
protease from microorganism, etc. will be mentioned. A concrete example is shown below. However, 
these are only one example and are not limited at all. As an example of protease of animal origin, 
elastase (Elastase), Trypsin (Tripsin), the chymotrypsin (Chymotripsin), Pepsin (Pepsin), cow 
pancreas protease, the cathepsin (Catepsin), Calpain (Calpain), the protease type I, and -XX (above) 
Sigma company make, the aminopeptidase M (AminopeptidaseM), carboxypeptidase A 
(CarboxypeptidaseA) (above, Boehringer Mannheim make), pancreatin (Pancreatin: made by Wako 
Pure Chem), etc. are mentioned. As an example of protease of vegetable origin, the kallikrein 
(Kallikrein), Ficin (Ficin), papain (Papain), chymopapain (Chimopapain), bromelain (Bromelain) (above, 
sigma company make), the papain W-40, the bromelain F (above, the Amano Pharmaceuticals 
company make), etc. are mentioned. 

[0013]As an example of protease from microorganism, it is following (1). - (14) is mentioned. 
Bacillus ( Bacillus ) group origin protease; (1) Subtilisin (Subtilisin), The protease type VIII, -IX, -X, - 
XV, and -XXIV, - XXVII, -XXXI (above, sigma company make), thermolysin (termolysin) (above) The 
Wako Pure Chem make, the orientase 90N, -10NL, and -22BF, -Y, -5BL, NUKUREISHIN (above, the 
Hankyu bio-industry company make), A pro leather, the protease N, -NL, -S "Amano" (above) The 
Amano Pharmaceuticals company, GODO-BNP, -BAP (above, joint **** Co. refining), Pro ****- A, - 
P, DESUKIN, DEPIREISU, BIOSOKU, SAMOAZE (above) Made in Daiwa Chemicals, TOYOCHIMU NEP 
(made by Toyobo Co., Ltd.), and newt RAZE, Rust and NAZE, Durazym, a bio-feeding pro, alcalase, 
[ S ] NUE, PIRAZE, a clear lens pro, EBARAZE, and Novozym FM, Novo Laon (above, Novo Nordisk 
bio-industry company make), Enzylon NBS, -SA (above, Rakuto Kasei Industrial CO., LTD. make), and 
alkaline protease GL440 and Opti — clean — M375, [ and ]-L1000, -ALP440 (above, harmony 
fermentation company make), nagarse (Nagarse), BIOPURAZE APL-30, SP-4FG, XL-416F, and AL- 
15FG (above) the Nagase Brothers Seikagaku make, AROAZE AP-10, and the protease YB — ( — the 
above — ) by Yakult Pharmaceutical Ind. Co., Ltd., Collo ******-N, and-7089, Veron W (above, the 
Higuchi company company make), KIRAZAIMU P-1 (made by Roche A.G.), etc. 

[0014]Aspergillus (Aspergillus) origin protease; (2) The protease type XIII. - XIX, -XXIII (above, sigma 
company make), Sumizyme -MP, - AP, -LP gas, -FP, -LPL, enzyme P-3 (above) The Shin Nippon 
Kagaku Industries make, the orientase 20A, -ONS, - ON5 and Tetradze S (above, the Hankyu bio- 
industry company make). The newlase A, protease A, -P, -M "Amano" (above) The Amano 
Pharmaceuticals company, IP enzyme, Molsin F, and AO protease (above) The KIKKOMAN CORP. 
make, pro ****- F, -FN, -FA (above, made in Daiwa Chemicals), Denapsin 2P, Dinah ******- SA-7, - 
AP, and DENAZAIMU AP (above) Nagase Brothers Seikagaku make, protease YP-SS, punch ******- 
NP-2, -P (above, Yakult make), SAKANAZE (made by Kaken Pharma Co., Ltd.), and flavor ZAIMU 
(made by the Novo Nordisk bio-industry company), Veron PS (made by the Higuchi company 
company), etc. 

[0015](3) RIZOPASU ( Rhizopus ) origin protease; the protease type XVIII (made by a sigma company), 
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the peptidase R, the newlase F (above, the Amano Pharmaceuticals company make), XP-415 (made 
by Nagase Brothers Seikagaku), etc. 

(4) Penicillium ( Penicillum ) origin protease ;P D enzyme (made by KIKKOMAN CORP.) etc. 

(5) Streptomyces (Streptomyces) origin Protea; protease type XIV ; The another name Pronase. - 
XXI (above, sigma company make), ************- AS, -AF (above, Kaken Pharma Co., Ltd. make), 
TASHINAZE (made by a harmony fermentation company), alkalofilicproteinase (made by Toyobo Co., 
Ltd.), etc. 

(6) Staphylococcus (Staphylococcus) origin protease; protease type XVII (made by a sigma company) 
etc. 

[0016](7) Clostridium ( Clostridium ) origin protease; — clostripain (Clostripain) — nonspecific Neutral 
protease (nonspesificnutoral proteinase) (above, sigma company make) etc. 

(8) RISOBAKUTA (Lysobacter) origin protease;, proteinase Lys-C (made by a sigma company), etc. 

(9) Grifola (Grifola) origin protease; metalaw proteinase (Metalloemdopeputidase; made by a sigma 
company) etc. 

(10) Yeast ( Yeast ) origin protease; the proteinase A (proteinaseA; made by a sigma company), 
carboxypeptidase Y (CarboxypeputidaseY; made by Boehringer Mannheim), etc. 

[0017](11) TORICHIRACHIUMU (Tritirachium) origin Protea; proteinase K (ProteinaseK; made by a 
sigma company) etc. 

(12) Thermus (Thermus) origin protease; aminopeptidase T (AminopeputidaseT; made by Boehringer 
Mannheim) etc. 

(13) Pseudomonas (Pseudomonus) origin protease;, proteinase Asp-N (Endoproteinase Asp-N; made 
by Wako Pure Chem), etc. 

(14) Achromobacter (Achromobacter) origin protease; lysyl-proteinase (Lysylendopeputidase), 
achromopeptidase (above, Wako Pure Chem make), etc. 

[0018]Since an operation of as opposed to the Homo sapiens albumin in protease of Bacillus and 
Streptomyces from microorganism is large when protein which is a measuring object is albumin, it is 
desirable, Since an operation of as opposed to human hemoglobin in protease of Bacillus, an 
Aspergillus, Streptomyces, and TORICHIRACHIUMU group origin is large when there is protein which 
is a measuring object by hemoglobin, it is desirable. 

[0019]An activity measurement method of protease which can be used for this invention is shown 
below. 

It is 30 ** and 1 at a measuring condition of < <activity measurement method [ of protease ] » 
following. Protease activity which shows coloration equivalent to tyrosine of Imicrog is displayed as 
1PU (proteolytic Unit) between parts. 
< substrate > 0.6% Milk casein (made by Merck Co.) 

It dilutes to <enzyme solution> 10PU - 20PU. < enzyme diluted solution > 20mM acetic acid buffer 
solution pH7.5 1mM calcium acetate 100mM sodium chloride Oeaction stop solution> 0.1 1M 
trichloroacetic acid 0.22M sodium acetate 0.33M acetic acid[0020]A <operation> protease solution is 
dissolved in enzyme diluted solution so that it may be set to ten to 20 PU/ml, 1 ml of this liquid is 
taken in a test tube, and it warms at 30 **. 5 ml of substrate solutions beforehand warmed at 30 ** 
are added, 5 ml of reaction stop solutions after 10 minutes are added correctly, and a reaction is 
suspended. Continue 30 ** of warming then for 30 minutes, precipitate is made to condense, it filters 
through the Oriental filter paper N0.131 (9 cm), and a filtrate is obtained. 1 ml of protease solutions 
are taken in a test tube, and it warms at 30 **, and 5 ml of reaction stop solutions are added first, it 
continues, and blank measurements are substrate solutions. Condensation and filtration are 
performed like the 5 ml addition-back, filtrate [ ] — 2 ml — 0.55M sodium carbonate solution [ ] — 5 
ml3 — double dilution Folin's reagent [ ] — adding 1 ml — after [ ] 30 ** and a 30-minute reaction - 
- an absorbance of 660 nm is measured. It asks for an absorbance variation and deltaA which 
deducted an absorbance of blank measurements from an absorbance which performed enzyme 
actions, and enzyme activity is searched for from an operation standard curve created independently. 

[0021 ]The <standard operation curvilinear creating method> deltaA obtained by creating an enzyme 
solution which diluted an enzyme solution adjusted to about 50 PU(s)/ml, and had a series of two to 
50 PU/ml dilution magnification, and performing the above-mentioned operation is plotted on a 



http://www4.ipdl.inpit.gojp/cgi-bin/t^ 2010/08/25 



JP,2001 -204495 ,A [DETAILED DESCRIPTION] 



5/13 ^— v 



vertical axis, and a dilution multiple is plotted on a horizontal axis. Let what dissolved L-tyrosine in 
0.2N chloride on the other hand at 0.01% of concentration, and 10 ml of 0.2N chloride added to the 1 
ml be a standard tylosin solution (9.09 microg/ml tyrosine concentration). deltaA obtained by 
performing the above-mentioned measurement operation, respectively about 2 ml of standard tylosin 
solutions and 2 ml of 0.2N chloride is equivalent to tyrosine 18.2mug. This deltaA is taken to the 
aforementioned graph up, an altitude is taken down from that point to a horizontal axis, and an 
intersection with a horizontal axis is equivalent to 10 PU(s)/ml. 

[0022]saccharification which can be used for this invention — as an enzyme which acts on amino 
acid, saccharification generated from glycated protein contained in sample liquid by operation of said 
protease — amino acid or saccharification — it acts effective in peptide, and as long as it is an 
enzyme which can measure glycated protein substantially, what kind of thing may be used. For 
example, in making glycated albumin into a measuring object, saccharification which saccharified in 
epsilon-amino group — saccharification which saccharified in alpha-amino group when an enzyme 
which acts on amino acid or peptide was preferred and made glycosylated hemoglobin a measuring 
object — an enzyme which acts on amino acid or peptide is preferred. 

[0023]saccharification which saccharified in epsilon-amino group — as an example of an enzyme 
which acts on amino acid, the Gibberella ( Gibberella ) group or an Aspergillus (Aspergillus) group (IFO- 
6365 and -4242.) [ for example, ] -Origin fructosamine oxidase, such as 5710, Candida ( Candida ) 
group origin FURUKU tosyl amine DEGURIKAZE, a penicillium (Penicillium) group (IFO-4651 and - 
6581.) [ for example, ] -Origin FURUKU tosyl amino acid dialytic ferments, such as 7905, -5748, - 
7994, -4897, and -5337, a fusarium (Fusarium) group (IFO-4468 and -4471.) [ for example, ] -The 
origins, such as 6384, -7706, -9964, -9971, -31180, and -9972, the Acremonium (Acremonium) group 
origin, or DEBARIOMAIZESU ( Debaryomyces ) group origin keto amine oxidase is mentioned. 
[0024]saccharification which saccharified in alpha-amino group — as an example of an enzyme which 
acts on amino acid or peptide, saccharification which saccharified in the above-mentioned epsilon- 
amino group — an enzyme which acts on amino acid or peptide, and an enzyme of the 
Corynebacterium (Corynebacterium) origin, [ mention and ] saccharification which saccharified in 
alpha-amino group — an enzyme of the Corynebacterium origin is mentioned as an example of an 
enzyme which acts on amino acid or peptide specifically. 

[0025]saccharification which saccharified in alpha-amino group and epsilon-amino group — it acts on 
amino acid or peptide, and modified type fructosamine oxidase (R-FOD; made by Asahi Chemical 
Industry Co., Ltd.) of a gene is mentioned as an example of an enzyme which has activity sufficient 
also in the state where it was made to coexist with protease. 

[0026]saccharification — the activity of an enzyme which acts on amino acid is measured by a 
following method. 

< — < — saccharification — the activity measurement method » presentation of reaction mixture> 
50mM tris-buffers pH7. 50.03% 4-aminoantipyrine (it abbreviates to 4-AA below.) of an enzyme which 
acts on amino acid ; Wako Pure Chem make 
0.02% Phenol (made by Wako Pure Chem) 

4.5U/ml peroxidase (it abbreviates to POD below.) ; Sigma company make 

1.0mM alpha- carbobenzoxy epsilon-D - FURUKU tosyl L- Lysine or FURUKU tosyl valine (it bases 
and refined [ compounded and ] to a method of HASHIBA and others.) Hashiba H, J.Agric.Food 
Chem.24:70, 1976. It abbreviates to ZFL below. 

[0027]1 ml of the above-mentioned reaction mixture is put into a small test tube, and it is 37 **-5. 
After carrying out preliminary warming between parts, 0.02 ml of enzyme liquid diluted suitably is 
added and stirred, and a reaction is started. For exactly 10 minutes, after a reaction, 0.5% of SDS [ 2 
ml of] is added, a reaction is suspended, and an absorbance with a wavelength of 500 nm is 
measured (As). 0.02 ml of distilled water is used instead of enzyme liquid as blank, the same operation 
is performed, and an absorbance is measured (Ab). Enzyme activity is searched for from absorption 
difference (As-Ab) of an absorbance (As) of these enzyme actions, and an absorbance (Ab) of a 
blank test. Independently, using a standard solution of hydrogen peroxide, relation between an 
absorbance and generated hydrogen peroxide is investigated, and it is 37 beforehand. The 
amount of enzymes which generates hydrogen peroxide of ImicroM between parts is defined as 1U. A 
formula is shown below. 
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Enzyme activity (U/ml) = a dilution ratio of a (As-Ab)x2.32x enzyme [0028]a globulin ingredient which 
can be used for this invention — an alternative protease inhibitor, To for example, sample liquid 
containing protein other than a globulin ingredient like a constituent of blood, and a globulin 
ingredient, protease — a globulin ingredient — alternative — carrying out protease inhibitor 
existence bottom operating — mainly — saccharification from protein other than a globulin ingredient 
— a globulin ingredient which may produce a substrate of an enzyme which acts on amino acid — as 
long as it is an alternative protease inhibitor, what kind of thing may be used. A metal ion, protein A, 
the protein G, etc. are mentioned as the example. 

[0029]As a metal ion, a metal ion of a transition metal, III fellows, and group IV is preferred, for 
example, As a transition metal ion, zinc, nickel, iron, copper, and cobalt ion are more preferred, 
aluminum and gallium ion are more preferred as group III metal ion, and tin and a lead ion are more 
preferred as a group IV metal ion. When generation of precipitate by metaled toxicity and an 
interaction with a blood serum, etc. are furthermore taken into consideration, aluminum or nickel ion 
is the most preferred. What is necessary is just to use solution of a salt with the metal ion discharge 
capability, for example, in order these metal ions are independent, or to combine and use and to add a 
metal ion. 

[0030]a decomposition reagent of protein which used a protein quantification reagent and protease 
about liquid composition in a determination method of a glycated protein rate of this invention, and 
generated saccharification — saccharification which performs a fixed quantity of amino acid or 
peptide — what is necessary is just to combine suitably so that an amino acid assaying reagent can 
be used in a reaction-of-identity tub 

[0031]The protein quantification reagent presentation which can be used for this invention should 
just use a publicly known protein quantification reagent. In order to quantify albumin For example, said 
BCG, BCP, and BPB, Albumin fixed-quantity coloring matter, such as MO, a tiba kuron blue 
derivative, or HABA, can be used, a case where HABA is used — pH3.CM0.0 — in pH4.0 - 9.0 
preferably, 0.001 - what is necessary is for what is necessary to be just to use it by 0.01 to 1% of 
concentration preferably, to measure a 480-550-nm absorbance variation 10%, and just to compare 
with coloring of a reference standard of known concentration In using BCP similarly, pH 4.0-8.0, a 
surface-active agent which presses down coloring in pH 4.5-7.5 preferably, BriJi35 [ for example, ] 
etc. — 0.01 to 5% — what is necessary is for what is necessary to be just to use it at 0.0005 to 0.1% 
preferably, to measure an absorbance variation near 600 nm 0.0001 to 0.2% under 0.05 to 1% of 
coexistence, preferably, and just to compare with coloring of a reference standard of known 
concentration 

[0032]for example, for the purpose of quantifying hemoglobin. To a publicly known hemoglobin 
quantitation method, for example, said METO, to the MOGUROBIN method and SHIAMMETO The 
MOGUROBIN method, In being able to use the MOGUROBIN method etc. to aza IDOMETO to the 
MOGUROBIN method, the green chromophoric group forming method, or oxy and using the 
methemoglobin method, For example, in using a cyanmethemoglobin method, oxidizers, such as 
potassium ferricyanide, for example, cyanide ion, such as potassium cyanide, aza — ide — a case 
where the methemoglobin method is used — for example, aza, such as sodium azide, — ide, When 
using the green chromophoric group forming method, **** which adds green chromophoric group 
formation reagents, such as a nonionic surfactant, by a publicly known method is good, and when 
using an oxyhemoglobin method, a sample is diluted with distilled water, for example, and ****** is 
[ after changing into MOGUROBIN ] good in 540-nm absorption to oxy. It is desirable, when a 
surface-active agent, for example, a surface-active agent which has a sulfuric acid group at least, a 
nonionic surfactant, and/or both ionic surfactants are preferably added by 0.001 to 10% of 
concentration in order to prevent the denaturation of hemoglobin. 

[0033]As a decomposition reagent presentation of protein which can be used for this invention, if pH 
and protease concentration are determined that a reaction will advance efficiently in consideration of 
optimal pH of protease to be used and it is required — an after that globulin ingredient — what is 
necessary is to prepare suitably and just to add an alternative protease inhibitor so that it may 
become effective concentration 

[0034]For example, in said protease type XXVII (made by a sigma company), proteolysis activity of pH 
is strong in the seven to 10 neighborhood, and pH of a reaction can choose 7-10. There should just 
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be protease addition concentration by concentration which may fully disassemble glycated protein in 
sample liquid during reaction time actually used, 500 to 500,000 PU/its ml is preferred, and 1000 to 
100,000 PU/its ml is more preferred, further — a globulin ingredient, when using Al ion as an 
alternative protease inhibitor, Since 0.05 or more mM of muddiness at the time of sample liquid 
addition become still more desirable notably from 2 or more mM preferably in 0.3 or more mM whose 
protease action to a globulin ingredient is lost substantially, 0.05mM - 2mM are preferred, and 0.1 mM 
- 1mM are still more preferred. 

[0035]saccharification which can be used for this invention — saccharification used about an amino 
acid assaying reagent presentation — choosing pH in consideration of optimal pH of an enzyme which 
acts on amino acid, so that a reaction may advance efficiently — after that and saccharification — 
what is necessary is just to determine the amount of enzymes which acts on amino acid For example, 
when using R-FOD (made by Asahi Chemical Industry Co., Ltd.), a field which has activity is as large 
as pH5.0 -11, and pH of a reaction can choose 5.0 - 11. the inside of reaction mixture for which 
enzyme addition concentration is used — saccharification — what is necessary is just to be by 
concentration which can fully detect amino acid, 0.01 - 1000U/ml is preferred, and 0.1 - 500U/ml is 
more preferred. 

[0036]saccharification which can be used for this invention — detection of enzyme actions which act 
on amino acid, For example, when dehydrogenase is used, for variation of a coenzyme, nicotinamide 
adenine dinucleotide (it abbreviates to NAD below.), for example as a coenzyme to a **** case. . 
[ whether reduction type NAD which is a reduction type coenzyme is directly quantified with a color 
comparator on wavelength near / which is the absorption maximum wavelength band / 340 nm, and ] 
A produced reduction type coenzyme Or various diaphorases or a phenazine methosulfate (it 
abbreviates to PMS below.), An electron carrier and nitro tetrazolium, such as methoxy PMS and 

dimethylaminobenzophenoxadinium chloride (meld rubble), (4-India phenyl) 2 3 — 5~(4-nitrophenyl) 

(2 and 4 disulfo phenyl)-2H-tetrazolium, Monosodium salt (WST-1) - 2-(2- methoxy-4- nitrophenyl)- 
3-(4- nitrophenyl)-5-(2-methoxy-4- nitrophenyl)-3-(4- nitrophenyl)-5-(2,4- disulfo phenyl)-2H- 
tetrazolium, 1 sodium salt (WST-8) (water-soluble tetrazolium salt series 1-8) (above) It may quantify 
indirectly using reduction system color reagents, such as various tetrazolium salt represented by 
member Institute for Chemical Research make, and may measure directly and indirectly by publicly 
known methods other than this. 

[0037]For example, when oxidase is used, it is preferred to measure an amount of consumption of 
oxygen or quantity of a resultant. As a resultant, when fructosamine oxidase is used, for example, 
hydrogen peroxide and glucosone can generate by a reaction, and hydrogen peroxide and glucosone 
can be measured directly and indirectly by a publicly known method. Quantity of the above- 
mentioned hydrogen peroxide may generate coloring matter etc., for example using POD etc., may 
quantify them according to coloring, luminescence, fluorescence, etc., using catalase etc., makes 
aldehyde generate from alcohol and may quantify quantity of produced aldehyde. 

[0038]A coloring system of hydrogen peroxide is 4-AA or the 3~methyl- 2 under existence of POD. - 
The Trinder reagent which generates coloring matter according to oxidation condensation with 
couplers, such as benzo thiazolinone hydrazone (it omits the following MBTH.), and chromogens, such 
as phenol, A leuco mold reagent etc. which carry out direct oxidation coloration under existence of 
POD can be used. As a chromogen of the Trinder type reagent, a phenol derivative, an aniline 
derivative, It is usable and a toluidine derivative etc. as an example N, N dimethylaniline, N,N- 
diethylaniline, 2,4-dichlorophenol, N-ethyl-N — (2-hydroxy-3-sulfopropyl) 3, and 5-dimethoxyaniline 
(DAOS), N-ethyl-N- The sulfopropyl 3, 5 dimethylaniline (MAPS), N-ethyl- N — 3,5-(2-hydroxy-3- 
sulfopropyl) Dimethylaniline (MAOS), N-ethyl- N -(2-hydroxy-3- sulfopropyl)- M-toluidine (TOOS), 
N-ethyl-N- sulfopropyl m- Anisidine (ADPS), N-ethyl-N- Sulfopropylaniline (ALPS), N-ethyl- N - 
Sulfopropyl 3,5 - Dimethoxyaniline (DAPS), N-sulfopropyl 3,5- [ - Anisidine (ADOS), ] 
Dimethoxyaniline (HDAPS), N-ethyl- N - Sulfopropyl m - A toluidine (TOPS) and N-ethyl-N-(2- 
hydroxy-3- sulfopropyl)-m N-ethyhN-(2-hydroxy-3- sulfopropyl) aniline (ALOS), N -(2-hydroxy-3- 
sulfopropyl)-3,5-Dimethoxyaniline (HDAOS), N-sulfopropylaniline (HALPS) (above, member Institute 
for Chemical Research make), etc. are mentioned. 

[0039]As an example of a leuco mold reagent, o-dianisidine, o-tolidine, 3,3 Diaminobenzidine, 3,3,5,5- 
tetramethyl benzidine (above) Member Institute for Chemical Research make and N -(carboxymethyl 
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aminocarbonyl)-4,4-Bis(dimethylamino)biphenyl amine (DA64), 10 -(carboxymethyl aminocarbonyl)- 
3,7-bis(dimethylamino)phenothiazin (DA67) (above, Wako Pure Chem make) etc. — it is mentioned. 
[0040]A compound which furthermore shows a fluorescence by oxidation to a fluorescence method, 
for example, homovanillic acid, 4-hydroxyphenyl acetic acid, tyramine, the Parakou resol, a diacetyl 
full ORESUSHIN derivative, etc. can be used for a chemiluminescence method for luminol, lucigenin, 
isoluminol, pyrogallol, etc. as a catalyst. Using catalase etc., aldehyde is made to generate from 
alcohol and a method of using a Hantzsch reaction, a method of making it color by a condensation 
reaction with MBTH or a method of using aldehyde dehydrogenase, etc. is mentioned as a method of 
quantifying produced aldehyde. What is necessary is just to quantify a fixed quantity of glucosone 
using publicly known aldose reagents, such as diphenylamine. 

[0041 ]a protein quantification reagent, a proteolysis reagent, and saccharification — as a procedure 
which combines an amino acid color reagent, for example, a protein quantification reagent and 
saccharification — choosing a kind of color reagent so that detection wave length of a reagent for 
amino acid fixed quantity may become equal — then, a signal of protein quantification — 
saccharification — so that a signal of an amino acid fixed quantity may not be affected, 
concentration of protease, proteolysis, and saccharification — what is necessary is just to determine 
pH of amino acid coloring a signal of protein quantification — saccharification, in order to adjust 
conditions so that a signal of an amino acid fixed quantity may not be affected, adding protease of 
quantity enough — saccharification — what is necessary is to terminate a proteolysis reaction, 
before adding an amino acid assaying reagent, and just to adjust so that signal change of a protein 
quantification reagent accompanying a proteolysis reaction may become fixed For example, since 
there is coloring matter violently colored by alkalinity, albumin assaying reagents, such as BCP, BCG, 
BPB, and MO, need to take care that a protein quantification reagent does not affect a glycated 
protein fixed quantity, and need to choose pH of a reaction. 

[0042]a protein quantification reagent and saccharification — for setting up so that detection wave 
length of an amino acid assaying reagent may become equal — protein quantification coloring matter 
and saccharification — an absorption maximum wavelength of amino acid fixed-quantity coloring 
matter is good in their being an identical wavelength or its neighborhood. In the neighborhood's being 
just a range which can do protein and glycated protein in a biogenic substance in fixed quantity by 
sufficient sensitivity in a measured wavelength, for example, using coloring matter detectable in UV - 
a visible region, a healthy person's sample (amount of albumin 3.5-5. 5-/dl, 12-18 g/dl of hemoglobin, 
1 1.6 to 16.3% of glycated albumin, and glycosylated hemoglobin 4.3%-5.8 %) from — an absorbance 
obtained should just be 50 or more mAbs in each reagent, for example, albumin — saccharification — 
HABA as an albumin assaying reagent, when it quantifies a rate, Protease type XXVII (made by a 
sigma company) which shows high decomposition activity to albumin as a proteinic decomposition 
reagent, saccharification — R-FOD (made by Asahi Chemical Industry Co., Ltd.) being chosen as the 
main ingredients of a reagent for amino acid fixed quantity, and, Since a fixed quantity of albumin is 
possible for HABA near 480-550 nm, in order to carry out the colorimetry of the hydrogen peroxide 
produced by R-FOD, for example, coloring matter which has sensitivity sufficient near 480-550 nm — 

for example, what is necessary is just to choose combination of coloring matter (4-AA, TOOS, 

etc.; Iambdamax=555nm) which has absorption maximum in 400-630 nm Since it is usable with pH4.0 

- 9.0 and coloring etc. are not seen by a pH change in the meantime when using HABA, a 
decomposition reagent of continuing protein may be chosen as which pH — saccharification — a 
reagent for amino acid fixed quantity has a strong operation of R-FOD — it can set up in pH 5.0 to 
10.0. as [ ] protease concentration — 500 to 500,000 PU/ml is preferred, and 1000 to 100,000 PU/ml 
is more preferred. 

[0043]In using BCP instead of HABA, absorption maximum of coloring of BCP-albumin is near 600 nm 

— from a fixed quantity of albumin being possible by 550 - 630 nm. for example, coloring matter 

which has sensitivity sufficient near 550 - 630 nm — for example, what is necessary is just to 

choose combination (lambdamax = 582 nm), such as coloring matter which has absorption maximum in 
480-700 nm, MBTH, and HALP In order to color BCP violently above neutrality, it is used by pH4.5 - 
7.5, a decomposition reagent of continuing protein, and saccharification — the amino acid assaying 
reagent needs to choose the pH 7.5 following — for example, saccharification — an amino acid 
assaying reagent can be set up in [ ] pH 5.0 to 7.5, if optimal pH of R-FOD is taken into 
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consideration. In using BCG instead of HABA, Since absorption maximum of BCG-albumin is near 630 
nm and a fixed quantity of albumin is possible at 530 - 670 nm, For example, what is necessary is just 
to choose combination (lambdamax = 630 nm), such as coloring matter which has sensitivity sufficient 
near 530-670 nm, for example, coloring matter which has absorption maximum in 450 - 750 nm, for 
example, 4-AA, and MAOS. a decomposition reagent of protein which continues in order to color 
BCG violently by the pH 5.6 above and saccharification — the amino acid assaying reagent needs to 
choose the pH 5.5 following — for example, saccharification — an amino acid assaying reagent can 
be set up in [ ] pH 5.0 to 5.5, if optimal pH of R-FOD is taken into consideration. 
[0044]hemoglobin — saccharification, in quantifying a rate, Protease type XIV (made by a sigma 
company) which shows high decomposition activity to hemoglobin for an oxyhemoglobin method as a 
proteinic decomposition reagent as the hemoglobin quantitation method, saccharification — R-FOD 
(made by Asahi Chemical Industry Co., Ltd.) being chosen as the main ingredients of a reagent for 
amino acid fixed quantity, and, Since MOGUROBIN has absorption maximum near 540 nm to oxy, in 
order to carry out the colorimetry of the hydrogen peroxide produced by R-FOD, For example, what 
is necessary is just to use combination (lambdam=555), such as coloring matter which has sensitivity 
sufficient near 540 nm, for example, coloring matter which has absorption maximum in 570 - 610 nm, 
4AA, and TOOS. From METO-ization taking place in alkalinity and absorption changing, 
oxyhemoglobin. Measurement in acidity - neutral vicinity is preferred under existence of a surface- 
active agent, for example, it is TritonX-100. Under 0.01 to 10% of existence, a protease reaction 
which should just perform a fixed quantity of hemoglobin near pH5.0 -9.5, and continues, and 
saccharification — it is good to also perform a detection reaction of amino acid near 5.0-9.5. 
moreover — as [ ] protease concentration — 500 to 100,000 PU/ml is preferred, and 1000 to 50,000 
PU/ml is more preferred, a protein quantification reagent, a proteolysis reagent, and saccharification 

— what is necessary is just to measure it with a commercial pH meter after dissolving in distilled 
water etc. after the dissolution, if it is a freeze-drying article if pH of an amino acid assaying reagent 
is liquefied and it is a liquefied frozen stock as it is 

[0045] From the above thing, as a constituent for glycated protein rate fixed quantity in this invention, 
a reagent for protein quantification, protease, and saccharification — what is necessary being just to 
prepare as a thing containing an enzyme which acts on amino acid, and, As a constituent for glycated 
protein rate fixed quantity which is not influenced by a globulin ingredient, a protein quantification 
reagent, protease, and a globulin ingredient — an alternative protease inhibitor and saccharification - 

- what is necessary is just to prepare as a thing containing an enzyme which acts on amino acid, and 
it can provide as a freezing thing of a liquefied article and a liquefied article, or a freeze-drying 
article. 

[0046]Furthermore, a surface-active agent, salts, a buffer, pH modifier, an antiseptic, etc. may be 
suitably chosen as a glycated protein rate assaying reagent presentation based on this invention, for 
example, and it may add to it. In a proper additive, it is polyoxyethylene alkyl ether as a surface- 
active agent. [For example, the triton X-100 and polyoxyethylene (23) lauryl ether (above, Nacalai 
Tesque, Inc. make)] Polyoxyethylene sorbitan fatty acid ester (Tween 20, Tween 40, Tween 60, 
Tween 80, and more than Tween 85;.) The Kanto Kagaku make and polyoxyethylene glycerine fatty 
acid ester. Polyoxyethylene sorbitol fatty acid ester, a polyoxyethylene alkylphenyl formaldehyde 
condensate, Polyoxyethylene castor oil, polyoxyethylene sterol, and polyoxyethylene 
polyoxypropylene alkyl ether. Polyoxyethylene lanolin, polyoxyethylene alkylamine and fatty acid 
amide, Polyoxyethylene-alkyl-ether phosphoric acid and phosphates, and polyoxyethylene-alkyl-ether 
sulfate. Polyglyceryl fatty acid ester, glycerine fatty acid esters, and propylene glycol fatty acid ester. 
Sorbitan fatty acid ester species, N-acylamino-acid salts, and alkyl ether carboxylate. An alkyl- 
phosphoric-acid salt, N acyl taurine acid salt, a sulfonate, alkyl sulfuric acid, an acetic acid betaine 
type amphoteric surfactant, an imidazoline type ampholytic surface active agent, a lecithin derivative 
(above, made in Nikko Chemicals), the ADEKA toll 720N, the ADEKA toll B-795, ADEKA toll SO-120 
and ADEKA Norian B-795 (above, Asahi Denka Kogyo K.K. make), Polyethylene glycols, polyethylene- 
glycol lauryl ether, Polyethylene-glycol isooctylphenyl ether, a polypropylene glycol, Polyvinyl alcohol, 
the triton X-305, and the triton X-1 14, 0.01 to 10% of triton X-405 and triton WR-1339 (above, 
Nacalai Tesque, Inc. make) etc. Suitably 0.05 to 5%, various metal salt, for example, a lithium chloride, 
sodium chloride, ImM, such as potassium chloride, a manganese chloride, a cobalt chloride, zinc 
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chloride, and a calcium chloride, - 5M, Suitably 10mM~1M and various buffer solution, for example, 
tris-chloride buffer solution, 10mM-2M, such as glycine NaOH buffer solution, a phosphate buffer, and 
Good's buffer, — suitable — 20mM-1M and various antiseptics, for example, sodium azide, — what is 
necessary is just to add 0.05 to 1% suitably 0.01 to 10% 

[0047]Thus, by constituent for glycated protein rate fixed quantity of prepared this invention 
(reagent), in order to quantify a glycated protein rate in sample liquid, Add 0.001-1.0 ml of sample 
liquid to a reagent for protein quantification, and it is made to react at 37 **, measuring an 
absorbance after fixed time which changed — subsequently — proteolysis reagent [ ] — adding 
0.001-1.0 ml and performing a proteolysis reaction at 37 ** — subsequently — saccharification — 
amino acid assaying reagent [ ] — what is necessary is to add 0.001-1.0 ml and just to measure an 
absorbance variation at 37 ** As compared with a proteolysis reaction, a protein quantification 
reaction from a very early thing. Add a protein quantification reagent and a proteolysis reagent 
simultaneously, and a proteinic fixed quantity is performed quickly, a proteolysis reaction may be 
advanced simultaneously — a proteolysis reagent and saccharification — adding an amino acid 
assaying reagent simultaneously — a proteolysis reaction and saccharification — an amino acid 
fixed-quantity reaction may be performed simultaneously. In this case, if it compares with an 
absorbance variation at the time of measuring standard protein of protein concentration which is the 
target of known concentration, and glycated protein concentration, It can ask for protein 
concentration and the target glycated protein concentration which are the targets in sample liquid, 
and a glycated protein rate can be computed by taking this rate. 
[0048] 

[Embodiment of the Invention]Subsequently, although working example of this invention is described 
in detail, thereby, this invention is not limited at all. 
[Work example 1] 

<mm&> 

T)l7$>feM&m HABA 0.0167% 
BCG 0.00167% 
BCP 0.00167X 

®mm pB4 % 5 * 6 #n>mmm 67bm 

pH7 , 8 , 9 hUXfiMK* 67ril 

zmmim Brui35 1% 

[0049]<Substrate solution> HSA substrate solution; Albumin Human ; Essentially Globulin Free ; 25 
mg/ml, the rate of glycated albumin = 31.9% and fructosamine value =265 mumol/L [sigma company 
make; The concentration of the albumin in a substrate solution is quantified by an albumin 
measurement kit (albumin II-HA Test Wako; made by Wako Pure Chem), Measuring the rate of 
glycated albumin with a glycated albumin measurement plan (GAA-2000; made by the first science 
company of Kyoto), a fructosamine value is a fructosamine measurement kit (it measured in auto 
WAKO fructosamine (made by Wako Pure Chem).). ] 

[0050] 1.2 ml of <operation> reaction mixture is taken in a test tube, and a 0.06-ml HSA substrate 
solution or distilled water is added. It allows to stand 1 minute or more at an after-stirring room 
temperature, and an absorption spectrum is measured with a spectrophotometer. The result was 
indicated to drawing 1 - 3. Figure As shown in 1-3, HABA is pH4.0-9.0 ( drawing 1 ), and BCG is pH 5.5 
( drawing 2 ) or less, and it is usable with pH 4.5-7.5 ( drawing 3 ) in BCP. From a low thing, the blank 
absorbance which added distilled water instead of the sample in this range. What is necessary is just 
to also adjust pH of the glycated protein assaying reagent directly added by the protein quantification 
reagent so that it may be set to pH4.5 - 7.5, when HABA is used after mixing, BCG is used for pH 
4.0-9.0 and BCP is used for less than pH5.5. As a result of measuring 540-nm coloring of bottom 
hemoglobin of existence of a surface-active agent by various pH still more nearly similarly, in pH 5.0- 
9.5, it was usable. 
[0051] 

[Work example 2] 
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Influence <reagent presentation> 100mM tris-buffers pH 8.50.017% HABA166 mg/dl HSA (HSA of 
working example 1 description) of protease concentration exerted on albumin fixed-quantity coloring 
[0052]The <operation> above-mentioned reaction mixture 1.0 ml is poured distributively in an 
absorptiometer cell and it warms at 37 **. Light measurement of 545nm was started in the place 
where temperature became fixed, and 0.1 ml of protease solutions (protease type XXVII; made by a 
sigma company) in which concentration differs 1 minute after after a light measurement start were 
added, it continued, and the absorbance of 545 nm was measured. A result is shown in drawing 4 . 
[0053]It is by the 500 PU/ml [ more than ] protease last concentration so that drawing 4 may show. 
600 seconds (10 minutes) Change by the protease action of albumin coloring less than is completed, 
It was clear that what is necessary was just to perform glycated protein measurement which 
continues in 10 minutes at the latest by the 500 PU/ml [ more than ] protease last concentration. 
[0054] 

[Work example 3] 

albumin — saccharification — measurement 1 <R-1> 10mM Tris buffer solution pH8.5 of a rate 8mM 
4-AA (made by Wako Pure Chem) 
15U/ml POD (made by a sigma company) 

10mg [/ml ] protease type XXVII (sigma company make.) 1 It is 1% (3-[(3-cholamidopropyl) - 
dimethylammonio]-2-hydroxy-1-propanesulfonate; it omits the following CHAPSO.) 10,000 PU/ml. 
0.6mM AICI 3 0.017% HABA[0055] 
<R-2 > 150bM Tris««Sc pH8. 5 
12ibM T00S 
24U/ml POD 

[0056]The HSA substrate solution (2.5 g/dl) of <substrate solution> working example 1 description is 
prepared, and it is 0.2, 0.4, 0.6, 0.8, and 1.0. The sample of double concentration was created. 
[0057]<Operation> above-mentioned R-1 270 (protein quantification reagent, proteolysis reagent) 
microl was taken in the cell, it incubated at 37 **, sample 9microl was added and stirred, and the 
reaction was started at 37 **. The absorbance (A1) of 545 nm was measured in order to calculate a 
protein quantification value 10 seconds after after a reaction start, and the proteolysis reaction was 
succeedingly continued at 37 **. after [ ] a reaction start — measuring the absorbance (A2) of 545 
nm behind for 270 seconds (4.5 minutes) — 300 seconds after a reaction start (5 minutes) — after - 
- the above R-2 — 90microl — adding and stirring — 37 more ** — 300 seconds [ (5 minutes) ] — 
the between reaction was performed and the absorbance (A3) of 545 nm was measured. The blank 
sample was measured similarly and A1 blank, A2 blank, and A3 blank were measured. Absorbance 
variation of an albumin fixed quantity (deltaA (Alb)) (A3-A2) It calculated by absorbance variation 
(deltaA (GA)) - (A3 blank A2 blank) of A1-A1 blank and a glycated protein fixed quantity. HSA 
concentration 1.0 Twice and 0.6 Twice and a blank reaction curve are shown in drawing 5 , and a 
measurement result is shown in drawing 6 . 

[0058]Coloring is checked by the reaction of an albumin assaying reagent immediately after a 
reaction start so that d rawing 5 may show, Albumin is disassembled by the reaction of protease after 
that and it is 200. From having settled in the level before sample addition mostly in the second 
neighborhood, what is necessary is just to perform an albumin fixed quantity immediately after a 
reaction start — 200 — the saccharification which continues after a second — it was clear by 
performing an amino acid fixed quantity not to be influenced by the absorbance variation originating in 
an albumin fixed quantity. The sample which diluted the HSA reference standard is an albumin fixed 
quantity so that drawing 6 may show. (**) Glycated albumin acidimetry (O) Good linearity was both 
shown, and even if continuously measured in the reaction-of-identity tub, it became clear that a fixed 
quantity can be performed satisfactorily. The still more nearly same reagent is used and it is Homo 
sapiens globulin (sigma company make; it corn-fraction-II(s) and). Ill) As a result of melting so that it 
may become human-serum concentration (1.69mg/(ml)), and performing same measurement, an 
albumin fixed quantity and glycated albumin acidimetry were below the detection limit, and it was 
clear to have measured only glycated albumin selectively. 
[0059] 
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[Work example 4] 

albumin — saccharification — measurement 2 <R-1> 10mM Tris buffer solution pH7.25 of a rate 
8mM 4-AA (made by Wako Pure Chem) 
15U/ml POD (made by a sigma company) 

10mg [/ml ] alkaline protease (the Nagase & Co., Ltd. make, 3000 PU/ml) — 1% CHAPSO 0.4mM 
AICI 3 10mM EDTA 0.001675% BCP 0.5% Tween20[0060] 
<R-2> 150nM Tris«*ffi pH8.5 
12nM T00S 
24U/ml F0D 

[0061 ]The HSA substrate solution (2.5 g/dl) of <substrate solution> working example 1 description is 
adjusted, and it is 0.0, 0.25, 0.5, 0.75, and 1.0. The sample of double concentration was created. 
[0062]<Operation> above-mentioned R-1 270 (protein quantification reagent, proteolysis reagent) 
microl was taken in the cell, it incubated at 37 **, sample 9microl was added and stirred, and the 
reaction was started at 37 **. The absorbance (A1) of 600 nm was measured in order to calculate a 
protein quantification value 10 seconds after after a reaction start, and the proteolysis reaction was 
succeedingly continued at 37 **. a part for 4.5 after a reaction start — after — measuring the 
absorbance (A2) of 600 nm — a part for five after a reaction start — after — the above R-2 — 
90microl — it added and stirred, the reaction was performed for 37 more ** 5 minutes, and the 
absorbance (A3) of 600 nm was measured. The blank sample was measured similarly and A1 blank, A2 
blank, and A3 blank were measured. The absorbance variation of an albumin fixed quantity was 
calculated by A1-A1 blank and absorbance variation (A3-A2) - (A3 blank A2 blank) of a glycated 
protein fixed quantity. A measurement result is shown in drawing 7 . 

[0063]Even if the sample which diluted the HSA reference standard showed linearity with good 
albumin fixed-quantity (**) and glycated albumin acidimetry (O) even if it used BCP like HABA and it 
measured in the reaction-of-identity tub so that drawing 7 might show, it became clear that a fixed 
quantity can be performed satisfactorily. 
[0064] 

[Work example 5] 

hemoglobin — saccharification — measurement <R-1> 10mM Tris buffer solution pH8.5 of a rate 
8mM 4-AA (made by Wako Pure Chem) 
15U/ml POD (made by a sigma company) 

200mg [/ml ] protease type XIV (sigma company make, 13mU(Hb) / ml) 1% TritonX-100 0.6mM AICI 3 
[0065] 

<R-2 > 150nM Tris«fiff« pH8.5 
12nM TOOS 
24U/ml FOD 

[0066]<Substrate solution> Hb substrate solution; Hemoglobin Human;5.5 g/dl, rate;HbAof 
glycosylated hemoglobinlc =4.5% [sigma company make; the HbA1c value was measured with the 
glycosylated hemoglobin plan (high auto A1 See HA-8150; made by the first science company of 
Kyoto). ] 

Hb substrate solution (5.5 g/dl) is adjusted and it is 0.2, 0.4, 0.6, 0.8, and 1.0. The sample of double 
concentration was created. 

[0067]<Operation> above-mentioned R-1 540 (protein quantification reagent, proteolysis reagent) 
microl was taken in the cell, it incubated at 37 **, 18micro of samples I were added and stirred, and 
the reaction was started at 37 **. The absorbance (A1) of 545 nm was measured in order to 
calculate a hemoglobin quantitation value 50 minutes after after a reaction start, and reaction mixture 
was filtered 60 minutes after after a reaction start by the film (ultra free MC; made by Millipore Corp.) 
of the exclusion molecular weight 10,000. saccharification — a fixed quantity of amino acid — the 
above R-2 after measuring the absorbance (A2) of filtrate 279mul — 90microl — it added and stirred, 
the reaction was performed for 37 more ** 5 minutes, and the absorbance (A3) of 545 nm was 
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measured. The blank sample was measured similarly and A1 blank, A2 blank, and A3 blank were 
measured. The absorbance variation of hemoglobin quantitation calculated A1-A1 blank and the 
absorbance variation of a glycated protein fixed quantity by (A3-A2)- (A3 blank A2 blank). A 
measurement result is shown in drawing 8 (the hemoglobin quantitation value multiplied by it and 
displayed 1/10 on the absorbance variation.). Even if linearity with good hemoglobin quantitation (**) 
glycosylated hemoglobin fixed-quantity (O) was shown and it measured in the reaction-of-identity 
tub like albumin so that drawing 8 might show, it became clear that a fixed quantity can be performed 
satisfactorily. 

[0068]The still more nearly same reagent is used and it is Homo sapiens globulin (sigma company 
make; it corn-fraction-II(s) and). Ill) As a result of melting so that it may become human-serum 
concentration (1 .69mg/(ml)), and performing same measurement, hemoglobin quantitation and a 
glycosylated hemoglobin fixed quantity were below the detection limit, and it was clear that avoided 
the influence of the globulin ingredient in a blood serum, and hemoglobin was measured. 
[0069] 

[Work example 6] 

<r-i > mmmnzmvo 
<r-2 > mmm4\zmc 0 



[0070]Correlation of the enzymatic process based on this invention and the publicly known HPLC 
method was checked using the healthy person and diabetic blood serum 20 sample. Measurement of 
the HPLC method measured the rate of glycated albumin with the glycated albumin plan (GAA-2000; 
made by the first science company of Kyoto), albumin — saccharification — rate HSA of the working 
example 1 description was used as the calibrator, and it computed from the glycated albumin fixed- 
quantity value / albumin fixed-quantity value. The glycated albumin rate acquired from the 
determination method based on result this invention indicated the correlation coefficient r= 0.957 and 
very good correlation to be rates of the HPLC method glycated albumin, and the determination 
method based on this invention became clear [ quantifying glycated albumin correctly ]. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The pH dependency of HABA coloring based on working example 1 of this invention is 
shown. 

[Drawing 2] PH dependency **** of BCG coloring based on working example 1 of this invention. 
[Drawing 3] PH dependency **** of BCP coloring based on working example 1 of this invention. 
[Drawing 4] Influence **** of protease concentration exerted on the albumin coloring change based 
on working example 2 of this invention. . 

[Drawing 5] Time course **** of the glycated albumin measurement reaction based on working 
example 2 of this invention. 

[Drawing 6] Time course **** of the glycated albumin measurement reaction based on working 
example 3 of this invention. 

[Drawing 7] Fixed-quantity curvilinear **** of albumin and glycated albumin based on working example 
4 of this invention. 

[Drawing 8] The fixed-quantity curve of hemoglobin and glycosylated hemoglobin based on working 
example 5 of this invention is shown. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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[ Drawing 5] 




[Drawing 6] 
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[Drawing 7] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by regulation of Patent Law Article 1 7 of 2 
[Section Type] The 1st Type of the part I gate 
[Publication date]Heisei 14(2002) August 27 (2002.8.27) 

[Publication No.]JP,2001-204495,A (P2001-204495A) 

[Date of Publication]Heisei 13(2001) July 31 (2001.7.31) 

[Annual volume number] Publication of patent applications 13-2045 

[Application number]Application for patent 2000-20224 (P2000-20224) 

[The 7th edition of International Patent Classification] 

C12Q 1/37 
1/26 

G01N 33/68 

33/72 
[FI] 

C12Q 1/37 
1/26 

G01N 33/68 
33/72 A 

[Written Amendment] 

[Filing date]Heisei 14(2002) June 6 (2002.6.6) 
[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]A measuring method of a rate over protein of glycated protein performing the following 
process of 1 -3 in a reaction-of-identity tub : 

1) A fixed quantity of protein in sample liquid 

2) Protease treatment of this protein 

3) saccharification — saccharification using an enzyme which acts on amino acid — a fixed quantity 
of amino acid 

[Claim 2]protease — a globulin ingredient — a method according to claim 1 of making it act under 
existence of alternative inhibitor. 

[Claim 3]A method according to claim 1 or 2 of performing a proteinic fixed quantity and a fixed 
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quantity of glycated protein with an identical wavelength. 

[Claim 4]A way according to any one of claims 1 to 3 protein is albumin or hemoglobin. 

[Claim 5]A way according to any one of claims 1 to 4 concentration of protease is 500 PU(s)/more 

than ml. 

[Claim 6]A way according to any one of claims 3 to 5 albumin fixed-quantity coloring matter is 2-(4' 
hydroxybenzeneazo) benzoic acid, and pH at the time of an albumin fixed quantity is pH4.0-9.0 f and 
pH at the time of a glycated albumin fixed quantity is pH5.0-10.0. 

[Claim 7]A way according to any one of claims 3 to 5 albumin fixed-quantity coloring matter is 
bromocresol green, and pH at the time of an albumin fixed quantity is less than pH5.5, and pH at the 
time of a glycated albumin fixed quantity is pH 5.0-5.5. 

[Claim 8]A way according to any one of claims 3 to 5 albumin fixed-quantity coloring matter is 
bromocresol purple, and pH at the time of an albumin fixed quantity is 4.5-7.5, and pH at the time of a 
glycated albumin fixed quantity is 5.0-7.5. 

[Claim 9]A way according to any one of claims 3 to 5 a surface-active agent which contains a 
sulfuric acid group at least, a nonionic surfactant, and/or both ionic surfactants are added at the time 
of a fixed quantity of hemoglobin, and hemoglobin and pH at the time of a glycosylated hemoglobin 
fixed quantity are 5.0-9.5. 

[Claim 10]a protein quantification reagent, protease, and saccharification — a constituent for rate 
measurement to protein of glycated protein containing an enzyme which acts on amino acid. 
[Claim 11]a protein quantification reagent, protease, a globulin alternative protease inhibitor, and 
saccharification — a constituent for rate measurement to protein of glycated protein containing an 
enzyme which acts on amino acid. 

[Claim 12]coloring matter for protein quantification, and saccharification — the constituent according 
to claim 10 or 1 1, wherein an absorption maximum wavelength of coloring matter for protein fixed 
quantity is in an identical wavelength or its neighborhood. 

[Claim 13]The constituent according to claim 10 to 12 whose protein is albumin or hemoglobin. 
[Claim 14]The constituent according to claim 13 whose albumin fixed-quantity coloring matter is 2- 
(4' hydroxybenzeneazo) benzoic acid and whose pH of an albumin assaying reagent is pH4.0-9.0. 
[Claim 15]The constituent according to claim 14 whose absorption maximum of glycated albumin 
coloring matter is 400-630 nm. 

[Claim 16]The constituent according to claim 13 whose albumin fixed-quantity coloring matter is 
bromocresol green and whose pH of an albumin assaying reagent is the pH 5.5 following. 
[Claim 17]The constituent according to claim 16 whose absorption maximum of glycated albumin 
coloring matter is 450-750 nm. 

[Claim 18]The constituent according to claim 13 whose albumin fixed-quantity coloring matter is 
bromocresol purple and whose pH of an albumin assaying reagent is pH4.5-7.5. 
[Claim 19]The constituent according to claim 18 whose absorption maximum of glycated albumin 
coloring matter is 480-700 nm. 

[Claim 20]The constituent according to claim 13 whose pH of a hemoglobin quantitation reagent a 
hemoglobin quantitation reagent contains a surface-active agent which contains a sulfuric acid group 
at least, a nonionic surfactant, and/or both ionic surfactants, and is pH5.0~9.5. 
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SO , 5j-Uxy^— tf-90N. -10NL . -22BF „ -Y. -5B 
U *7\sA (J^JLb. R&aMsM y^b'J-tt 
S) % rol/f-, 7nf7-«, -NL . -S rrv 
7j (tLb. 5£»R*tt) . G0D0-BNP. -BAP (ULt. 

if. ^tf^~fe\ tj^iMA. rt4*7 4 — 

K7°n. T)V%7~ if. NUE . h°^~ir\ ?U7-1/V 

xrn, x;\^~ if. /WMA-FM . /^7> (U 

y^ny-NBS. -SA(JsLb. fcj|WbSi*aR) . T;M? 
>J/nf7-^ GL440 . *7r -f 9 V -y-M375 7°7 



X. -L1000. -ALP440(JjLb. »*^Ptt») . ^tf—if 
(Nagarseh fc'*77- ifAPL-30. SP-4FG. XL-416F . 
AL-15FG (UJLb. +#*£fl^X*a*) . TnT—fc: 

ap-io . rorr— «b. (JJLb, ^?/i^*iftx*& 
R) . 307^'-N s -7089 . ^nyw (J3l±. HPffi 
*ttR) s *91MA P-l (ui^ttR) * # 

[0014] (2) T^^U (Aspergillus)i3ft7° 
nr7-^ ; 7of7- ^^^f7 c -XIII , -XIX. -XXIII 

(J2LL. y/vttS) . X$f— A -MP. -AP . -LP . 
-FP. -LPL. xyfU p-3 (JJLh. *rB*^fc^xSH* 
^*tM) . *UX>^— tf-20A. -ONS. -0N5. fh7 

fefA . 7Pf7-€-A, -P. -M r J j (JJl 

•fe' (ia±. ^73-7ytS) . 7°n^y-F. -FN . -F 

A-7. -AP . r-Mf-f AAP (JJUi, ^^-fe^fc^XStth 
») . rnfT- fe'YP-SS . fe-NP-2 . -P 

(tLb. -V^^httlS) . ^rfi^r— & (?4Sf7r;l^vtt 

[0015] (3) ijyv** (Rhizopus) i^7°nf7- 
-If ; 7Pf7- tf^^f rXVIII(^^Vtt») > ^7°^^ 
— ifR . OT(J2Lh. ^»«»ia») > XP-415 

(4) ^s^^'J^A (Penicillum) i*rnf7- ; PD 

mm (^7 3-7ytti) ^ 0 

(5) Xh\s7°h-?J*m (Streptomyces) 4$7nf7 
- ; 7Df7- 7°XIV ; B»Pronase . -XXI (J2l 

±. v-^vttss) . t^^-^-as . -af m 

W7r;^ttM) . ^v-^— tf («ft«»tt») . alka 
lofilicproteinase (S^ISttW) # 0 

(6) 7^7^n^7*X (Staphylococcus) S*7°nT* 

r— ; 7nf7- if^>frxvii (^vttK) #o 

[00 16] (7) ?n^h'JyW (Clostridium)^ 
7nf7-fe'; 9uXhW4> (Clostripain) . JV 
X^y7>f y9 ~sL—y ?;l7°a-rT—& (nonspesi 
ficnutoral proteinase) (J2Lh. i^^itM) 

(8) >JVA'^^- (Lysobacter) i*7nr7- if ; X 
yF7nf^t- ifLys-C (y/7ttI)fo 

(9) />j7t7 (Grifola)S3ft7°0^r— if : ^^OX 
yH^7f ^- -if ( Metal loemdopeput idase ; S^^Vft 

SI) 

(10) »S ( Yeast) S5RTnf"T—Hf ; 70f^ft-ifA 
(proteinaseA ; ^^VttM) . i})V#*is^T^¥- 

-ifY ( CarboxypeputidaseY ; »J 

as?) 

[00 17] (U)hU^7^^A (Tritirachium) 
7°nT*T— ; 7°nT*-f ^— tfK (ProteinaseK ; y^7t 
R) 
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U2)V— (Th.ermus)&5fc7°OfT— b' ; TS/^r 
■f-y— -b"T(AiiinopeputidaseT ; K— 'J ■ 

(13) v .3.-K&7X ( Pseudomonus) i*7nf T— b' ; 
XV K7Df 1*7"—- b*Asp-N (Endoprotei nase Asp-N ; 

(14) T 70^"!? y — (Achromobacter)i*7'nf T- 
4r ; 'J j/'/HyK^rf/— if (Lysylendopeputidas 
e). T^o^r-f-r— b* (Hi, %%tt£*t«) t¥. 

[0 0 1 8] ai©«R-c*s^w^«*«r;^ 

I«S4i**7of7-^*>'t hr^7"S >\,zn-fh 

<ms.> o.6% i/^*^y (x/^tt 

<»"**«> 10PU~20PUfc:#R 
<SW*Ri8i8> 20mM iftifeMflrjS PH7.5 
lnN 
lOOmM 

<%.JfcW±m> 0. 11M 
0.22M 
0.33M 

[00 20] <^>yriy-T- VmmZW— 20PU/ml 
ifc!S£#Jfc$-ti\ 131 (9cm) T'^jS^trV^ 

r^y^ai^ro^r— b'^js i«i£is 
*<rvC*K»S* 5ii*afeSnaisi«lfc:aBfe, hmt'fto* 

hm 2ml£0.55M Htf'J^AiM 5ml. 3 fg#^-7 
tOylSM lnlSrjDX.30°C. 30#Rj£f& 660nm<7)PRftJg 

[00 2 1 ] <*WJII**#^>»50PU/il (CPS 
Lfcll*»***RL2 -50PU/ml O-jic0#MS*Sr 

JiiCMitJitt(:7n7 h-TS. -^L-f-Oy- 
y*0.2NttIK::0.01Z I, *<7)1b1 C0.2NJfi 

?SJ£9 . 09/i g/ml ) . f£2£f-n v >-)S?S2ml fc 0 . 2Ni£g?2m 

35f5f-D>-yi8.2jus tcffla-r^.. 2:waa zmii??? 
#*10PU/il (Zffl^-ri>. 

[0022] xmiizmm i a sawr s y&crft^-f 
s»SfctT«, frteroT-T— b<7)^ic i o , mm 



[00 19] #3|HJJ£fflv*S£fc<otB*&rnTr— b" 

« TP f T — b'OvSttfflfef: 3; > >TE<?> fl[j£*ff T 
30*C. 1 ^[Hfc ljug £0fnyy(:fflStSSfi^St 
7Df7- b'vgttSrlPU (proteolytic UniDtSUfrt 



^Sii^wftr s y l < h tfli mt mm 
[0023] e-r s y**«aHfcS^«ft:r s ystfc: 

f^ffl-TS»3g«0CTi: LT(i. (Gibberella) JR 

£fc{iTX"<.;Mr/l^. (Aspergillus) a ({*J;tfc£lF0-63 
65. -4242 , -5710 m) Eij5fc7/Py V^-df i^^- 
-b\ ilVis? (Candida) hy^T^yf/ 
U*— b\ ^y-y/A (Penicillium)JS (M^H'IFO- 
4651, -6581 . -7905 . -5748 , -7994 , -4897 , -533 

7 m) &*7>v? b^n-Tzsm-fttimm. ?W7J± 

(Fusarium.) H (mtlX IFO-4468, -4471 , -6384 . -7 
706 , -9964 , -9971 , -31180. -9972 m) 7*y* 
P^--7A (Acremonium) JK^XiiT^'J *V-f -b'7. 
( Debaryomyces ) JRi*7- NTS y-^'— b'^^# 

[0024] a-75 y£#«fl:$*lfc«4"fcr s y»g 

r s y*#«Hfc§*i*«HfcT s ys^L< ti^rf- Htc 

ftffl-r^PSS.V^ 'J *A7f'J >7A ( Corynebacteriu 
m)i*<7J»**W3n. «-7S y**««4"t5*l.Jtll 

itr s y^ t < li^rf - h izftmmzfcm-timm?) 

Mb LT<±3'J ^t-A-y -f U <7AJS**«SS^W4>tt 

[0025]^<3(C. «-TSy*2K)te-r5y«*<|| 
ftSfufclHfcr S y 1?« L < (i^r-f - H tffffl L . 7d 

^r--bi«#?^«^T-t^^stt^#-rs»* 
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y— tf (R-FOD ; »-fbSI*tt«) *W fe*Lft. 
[0026] miT 5 y IftCffffl-f 4»*<0*SttUTiB 

<<mitT$smzm?zwm<mmm£>> 

50mM HJ.X|£«*8 PH7.5 

0.03% i-TSSTy+WJy (iaT4-AAfc»"*". :ft 

0. 02% 7 x y-;M fa^Stttt ) 

4.5U/ml /t-^y^— tf (lilT P0DfcBg-f\ ; 

l.OmM a- iDVif^VXttls- e-D- 

L- Vi/Vm\.<\t7lV9Yi'lV>^)> e^J<t><7)1i 

mzm^-k^ fiSUt^, Hashiba H . J.Agric.Food 

Chem.24 : 70. 1976, J2TF ZFLfcBH\ ) 

[00 27] ±IB^KJE«lml £/MSi*<gffc:A*U 37°C 

*aaraLTflH¥L. RiS*IH*&"f4. jEWfclMHBIRJG 
?)f&£0.5%c7)SDS£2ml ^SnLTgOESrffitU i£il500 
nm <0«bfe*£H5&f"S(As). ttzf^yfb LXffik 
mnfrh 9 CUStKO. 02ml £ ffl WC COWfe £ tf o T 
©ftg£i«rfS (Ab) . £OHWftUB<3ift3^(As)fcW 
«|coiR3e*(Ab)<0«3Ka3l (As-Ab) i 9»**Stt£* 

%J£k£.f8,LtziBiffit*mb(?)im&m'<. 37°C-1 # 

$*VfStt (U/mD = (As-Ab) X2.32XH*<9#*?¥ 
[0028] L^^n/D yjaWWSiRW 

^7Dfr- emw^Jti. WitrjiiiJSfft^rfcS, y 
□yy ym^wy'nyj y&ftWW)7w<?9£tr 

mm<nmmz£. t o t yoy o y&imgm&Txir-T 
comt ixi&mj *y. rnf^fvA, to^vg^ 

[00 29] ^«-<^ytLT(±, fltf.tf. ^#JR. 

in jji. wmco&m'i *ytfi&&L< , 9»&m4*y 

kLXli&&, -/rvK SB. rm'^M^ya^J: 
9#£L<. Ill m&M-1*yb LTiiTVl^-^A. 

lift. flM*>tf J:Q#£Lv*. S^tcAHOWt, Jfil 

§-*7J>&l<i&=.»/1riM*yifiBii>n& L\,\ ft. 

zti^ co&m-i * y\mws t < \m^t>^x m v 



[0030] aiEfMBwWffc^y^^WW^gS^fe: 
»»t.6iR*fijS£oivai, *yy< rof 

5 y leg l < h*<t+ w&k&ffi wcr s y m^m. 
mm* m~%jm*x'&mx'Z h ± o tcacs*^** 

[003 1 ] *#DJ{;:ttffl L 5 4 * W^S^lsB^i 
tfcti. &»<ayy^y»£*i^£fflvtfi.fcr.&v\ #J;t 
ttT)V7$y*%m.-t&BmX'lt. H5I2BCG s BCP . BP 
B , MO. i-;<7ny?jl>-mmfo%L<mmWcr>T>\s 

pH3. 0-10.0. »^L<(± PH4.0-9.0 fc» 
V^T. 0.001 -10% . #4L<<±0.01~l%«jiSTfiW9 
•TiX<ift< . 480 -550nm <50«R3t«^^£ai^ LBt»W 
«a«m*.fp^%fe t Jtimtf f J; ^ . * H«ltcBCP 
pH 4.0-8.0 . »^L<(±pH 4.5- 
7.5 ti(*^T«fe*ff3i*#m?S1t5W. «;LtfBriJi3 
5 ^£0.01-5%. jfrt L<{i0.05-l%«ft#T. 0.0001 
-0.2%. #F£L<(i0. 0005-0. lrcUffltfiKK. 60 
Onm Wi5cO(!ft*K^£aSLgt«l?S«Og2|l l ac0^fe 

[0032] ifcttitr've^n t*>-£je*-f * bwk 

ynb'yft. h^y'o t>ffi. 7f>f Hy h 

nt'ySf^t^ItW. y N^^ntvaS 

iffyryWJWfiOyTy'f ^-y£. rtM 
£. <M®<7)if&xm\i-t&ti-im< . ^Jt^r^v-^^ 

L Jj-^f ^"o t' y lC^^f^540nm OPRIR 

v \ t fc'v*: yn try w^tt £ m <•' a Krr#ffi*SfH"] , 

jtd^M ytt-#ffivSttf<J. av/xjiM-f ^ytt#® 

vStt^J2r»4 L < 140. 001-10% OTilWTjSSirri k# 
[0033] L 3 4 ^ yWR<MfltitM 

KL-caan-ttiif 

[0034] «t«fiuiarnxr— tfy-f txxvii (yy 
vitsi) (± P H*> 7-iof+a-cy y^-y «^»vStt*^ 

<. KmcOpHW -WZMtRXZl. ift7nf7- 
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WL9 >Wlt*+»tztiM Lfc4**-C**tfM < . 
500 -5077PU/ml ^L<, 1000-107TPU/ml ^'iD 

3\ #4L<(40.05nMjJUi. If«C/n7"y>^ 
^7 o nxT--tf^ffl^;te<^>l»0.3niM lUlitfZ tolZftt 

0.05mM-2mM &1ft£L<, O.lmM -4mM 

mauz^nt. msthmtT^jmzfrm-hwm 

<DE8pH£#j|:u RJiE*WJ:<)iff*ri)J:3(cpH^ 
»£\ JSttt^TT4«*6« pH5.0-11££<. Rje^)pH 

ii&Kmi*x"mitT$smz+Mzm&Ln&mm? 

**tff&<. 0.01~1000U/ml**iJ£ t< . 0.1 -500LI/m 
3f>7^ F7f->yi?^l/^f K (OTNAD fcB& 

-To ) wtmwsmr-ibhwmm 

- ) mnm?** V T-RX/~ hnfb yVU . 2- 
(4— f yF7x-/W-3- (4-^ho7x^/l)-5-(2. 4 
yX^7t7x^) -2H-T-h^ x /U^A. ^yt*HJ 
^AJfi (WST-D— 2-(2- ^h^r^-4- -hD7x-W- 
3- (4- Zhn7x^)-5-(2- y h^r^-4- ^bn7x 
-;I^)-3-(4- :^n7x-;^)-5-(2,4- 'JX^y^y^ 
—M -2H-T- h y V U A . ltf'J ^AS (WST-8) (* 
iSttr h O A*y 'J-Xl-8) (£Lt. |SLMfc¥ 

[00 37] 4fc«iJf*^f^— fef«:ffl^fc*&fc 

tm& uv, zttzusmt lt. mufyiv? Mrs y 

is ^--tfS-Jfli «RJEt J: 0 3iiMbK*& 
tWVP 3 y y a^JuS L . JHMbKSRatX^a V > 
^O^Scfcri: DISS. B»WKffl^r-6**«a}*S. 



[0038] jS^t**^5%fe^{4. POD ?)#ttT*C4- 

M^L<(i:3-^^;i/-2- \yy"f 7yjyyt 

(OTMBTH^BH\ ) m<n%vTy-by*S-)Vm<7) 

&mfktcDMim£tzj: *)&mi£m-& h u yy-m 

m, POD co^ftT-CttSaK-ftSfe^So^aSseR^S: 

mimimmm?t>*). jumbal-cm yy^r 

-'jy, N,N-yXf;^7-'jy, 2,4-Sy^nn^xy- 
/K N-x^/U-N- (2-b Kn^y-3-X;P*rnbVI^) - 
3, 5-yyf^y7-yy (DAOS) . N-xf^U-N- X)V 
^7°ntVl/-3,5^^;!/T-Uy (MAPS) v N-Xf;kN 

- (2-tFn^y-3- X^tfTnbVP) -3,5- S^f^ 
7-yy (MA0S) N N-xf;H-{2-bKn^fy"3- X)V 
^7°nh°;l/)-i-b;Myy (T00S) . N-if;H- X)V 
^rnbVWm- 7^yy> (ADPS) . N-xf-;l/-N- 
ThTnbVPT— U> (ALPS) . N-x^-N- xWTn 
bVI^-3,5- y^K^yy (DAPS) x N-X^*7n 
bVU-3,5- y^^vT-Uy (HDAPS). N-X^-N- 
X/^rnbVI^-m- h/Myy (TOPS) „ N-Xf;l^-N- 
(2-b X;^7°nb°;P) -m- 7-yy> (A 
DOS) . N-Xf;i/-N-(2-h H'D^fy-3- »*7nt 

7^'Jy (ALOS) . N- (2-b Hn^y-3- X/I/t^T 
OttW -3,5- ^ h^y7-'J > ( HDA0S) s W-X)Vft 
Tub^~rxyy (HALPS) (iy±. NAft^W^tt 

[0039] 4fcn>f HStSK^AffcMi: LTfct o->>' 
rx^sy'y. o-htjy'y N 3,3 -JT^y^y-J'Jy , 3, 
3,5,5-rh7^f/Kyyyy (tLb. HAfl5*Bf5S»r 
ttill) . N- (*;^y^f^7^y*Wx;H -4,4 

- bX (y^W^y) b'7x-/I/7Sy (DA64) . 

io-(*;u^^^r^y*;p,if^) -3,7- bx 
(^f-n^rsy) 7 xy^rs^y (DA67) (iy±, 

[0040]$ IMtfc: i ^T»**« 

Miif^^^UyK. HKn^y7x 
— ^BR. f^^^y. A'7^i/ywi/, ^T-bf-;Py;P 

xvx^ymmwm*. it¥$titmz\±. mmt 

$y-;p. ;i/y^y, >fy;u$y-;K t°n#o^ 
-;W^r;Pxb H^^jftHfLAT. *tfcT;l/«rt H' 

[0041] ^y^K^aK*. ^y^^«iMJBas 
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m^M.^^-rMz^m^^-x.^x o rnfr- 

JURE **T 2 . VMM&U&fctt o9y*9 

mmta. bcp s bcg n bpb &mmcor/u 
9y^9Wzm$mm\t9 

m t ttmmxtz a \ ^x §&t&ft#a 9 » *?n&tm 

ft9 Vt *9 *3&*+^j»KTSMffl*ft «HT*taf & 

cti, ««#coa»(r^y5y* 3.5-5.5/di, ^ 

^'ab>12~18g/dU WCT)V7\ Ml. 6-16.3%. 58 
-ft/vt^'nt'y 4.3%— 5.8 %) *»^>#i?>tLS«bt* 
A\ ZtL^itwm&tZ&l^ZWmAbsULt-Z'&tLlll: \,\ 
#RJi'T^7' 3 vSMfcOT£*ig*-r T/I/7' 5 y 

^SfSSiUTHABASr. * y^fltftfMJftQSfc LT7 

^7'5 yi:St^»J*t7nfr-t^^ 7° xxv 
II (S^vtt*) Sr. sentr s sm%AmMMcD±&# 
tLXR-mmtaaj^M) safl?^-****^*, ha 

BAli480 -550nm tt^T'T/^S y^-fc^tgT'&S 

r-fod lz£9£tfz&fflt*mZik&£M.-f&£ 

(i. «iHf 480-550nm ffiST+^SrSS^-f Sfe 

0R(f 400-630nm K(RlRflfc*:£ (4-AAfc 
T00SI£ ; Amax=555nm)^ffl;^;btf£SIR^tamv^ 
4fcHABA*ffiH4#&t;:li PH4. 0-9.0 •pffiffl*TffiT& 

znmnpvsmtzx t )m^mti i M.^ti^tzMz, 
$&< 9 y^9M^tfmminticr>ptiizmmtx t & 

< . »ffcT 3 7 BSyMKSKtiR-FOD C0#ffl*^ v ^ p 
H5. 0— 10. oeoKHTtft^r^Tab § . rofT- tf«RK 
fcLTJi 50O-~507jPU/i1 j&**?SL<. 1000-1077PU/m 
l ftttOtfiU^. 

[0 04 3] gfcHABAWftbOteBCP SrfflV^^C 
(±. BCP-7^7Sy^fSfefi:iM?ffi*# i 600nm f+iST* 
0 . 550—630 nmTTJV-y' 5 y CDjg*# "TlgT* &Zb 
frt>. 550-630 n«ftjfiT'+^^«r*-r-6fe 

MZtt 480— 700nm (CtRJRti;*;* tc^, MBTHfc 
HALPSgs*>«;&-£iT£ ( Araax=582nm) fcjHStttafAv*. 
4fc BmZ*mD.±X~&L<m&-fZ>fzMz P H4.5-7. 



5 -r-ffifflL. m<9y^9%<ryftmm. mitr^m 

5.0-7.5 <0«HTIS««r86T* S . t fcHABAOffcb 0 
£BCG Srffl^&^fcJi, BCG-T/l^7'5>'«0lRJRfc»C* < 
630nm-ftaTJ> 0 . 530 —670 nmT'T/P7'5 yco^** 1 
TOr&***6. 01* tf 530-670nm ftifiT'+tt&Jgg 
£W-fl>fe3St. 0f;ttf 450—750 ra£iRJRffi;*:£ tofe 
Mi.(f4-AAi:MA0S^c7)a^i?-y: ( A max=630nm) £ 
StJR-ttaf J:V\ 4fcBCaipH5.6 JjLh"C*L<«fe-f 

SfSStipH5.5 OT^jM^S^g^^ 
T5 7B!^*|*lig«iR-F0D <?>W&pn£%&t& b pH5.0 
-5.5 ottHttftj&BrSBTabS. 
[0044] £^ Witf^^oh-y^fJ-^SrS 

^ot'y&£. 9y^9W<^1^MbtX^9'o 
VyiZft^immZni'rTar-T-' V94T xiv 
^vttM) ^, «fl:T 5 y|BS*fflaiSK«±ja*i: LT 

r-fod (M^bauaatK) taw?-f s*s&«a*, ?r#^ 

f y (±540nm fc WSLWrk *¥fr>Zbfrh. 

r-fod tio^t^aiwb**^Jtfye«-r6fc:tt. w 

;Lfcf 540nm#iSr+*^'S-K^*-ri.feK. Wi-tf 570 
-610 t\*\,zmm±*$f^>&M. 4AA fcTOOS^cOtt^ 
^ (Am=555)S:fflV^(fft^. ifc^y^/Dt 
yfiT/U^ Utttli^ b-ft:^'®' OiRJOW^C-ft-t ' i: 

ifiL<. flJ^.JfTritonX-100 0.01-10% <7)ffttT. pH 
5.0 -9.5 W&X'^yx3\Ly<7)%M£inz-l$$k<. W, 

-9.5 tt&X-ftd b&\<\ £tl~TV7-T~emf£b IX 
l± 500-107?PU/ml 4«t<, 1000- 5 7? PU/ml 
9#*U>. 9y^9M^MMM. 9>WWkm& 

m. mitr $ sw^MM^mffiViX'htitfznt 

%*.mzmm&. titiswph^ - * --esee-r tar «t v > . 
[0045] &Lh<ozbfrt>. *%&&zik»hmi9y 
^9nm^mmm.mkbLx\±. 9>twst%jm& 

mmm*^-t& t^t t-cwH-ttafHK . «i 

mxz h . 

[oo46]$ t>iz*miizm~3<m<L9>^?im£ 
%MMmmmzii, mm&m&im. mnim. 
pmrnm^mmm^bim^m^. txmntx ts^. 
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X^-W >T>V*tVX.—7->\M CflRif r- 'J >^yX-100 . 
*°y^Jf^xfix> (23) r/P (KLh, 

^^Mf-x^lSD ] . tfr'J^yx^yy^f^y 
flg|Ji!xxT-;i-^ (>y-f->20. •y-f-yw, -y-Y-y 
60, 'y-f-yao, 'y^f -y85 ; ja±, W3Mfc¥ttti) , 
^ U ^ i- x f y ^ >J -fe U y aiM^x x tVM® » *° 'J 

*° |J * 3- > x-f y ih± U& . ,t° U yxf i- yxf 
o-/HH s ^ ) yx^-v y ;K l> y7n £V yT 
/MrA-x-"f;MK. ^ij^yxfl/y^/ >J >1S. *° 
UjJ- yxfpyrwrsy ■ HEISTS KSL # 
U^^f^xf-i^yr/l/if/l/x-f ;i/'J >ig ■ U >Kt£ 

*°U^yxf-yyr/l^/I/X-^mtSI s *° 
U ^ U -fe 'J y| IJWigx x-r/HSL ^ 'J -b 'J >iSJlxx 
x>VSL 7'nb°wy^U3-;b8gS^xxr-^, V* 
b'^yllBS^xx^Hl, NT^TS/BffiB, T/L- 
^/kx—r/k^tfyB^S, T;l-3vHJ y&fJ§. NT 

^ a y^mmm^m. a s^/'j yswtt^ffivg 

Tr^h -4-720N. Tf ^ b-^B-795, 7f*f-^S 
0-120, 7*x#y-/UB-795 (JjLh. Jl&mfLl^ttt 

, ^yx^yy^'ija-/!^ tf'Jxf- i/>/U3 
-/l^^U;kx— f-'K ^yxf-lxy^"Un-/^ y^j- 
? 7 x x/ix— fvk ;K y r n t° k y |J3-;K 
^Ub"x;l,r;U3-^. t-UI-yX-305 . bUbyX-11 
4 , h'JJ-yX-405 . h 'J h yWR-1339 (Jilt. -f#x 
-f-fX?ft$5!) l£?)0.01-107„ . i?3ItC(i:0.05-5%. # 

-f^U^A, *M;-?y#y. Jg-fLnA/^K *frffcffi#B. 

^b^y^-A^lniM — 5M, iBfitCfilOmM- 1M. ^-g 
UX-igig*§»j3L ^U^y-NaOH $ 
«fK««fM, ^ y K«M»$^colOmM— 2M, *?3S 
lC{220mM-lH #SKTOIJ, ^J^HT^'^hU^AiT) 
0.01-102 , iFMziZQ.Q'y^lZZm'Mmiitl-ftlliX^. 
[ 0 0 4 7 ] CcOi d LTPlM^iXJt^Bfl^lljt.^ 

w*H ^ >^ ? *%M.-?h lzi± , ? y y MS* 

fflS@!Sfw|fcl*?l5 0.001-1. 0ml £iD;i, 37°CHTRiS§ 
Hi". -®$IB1^^fcLfc»3feK£$fflj£U &vve?y 
^^«^*fS®l O.OOl-l.Oml ^jDX.37'CtCT^>VN^ 

«4«»si6*tfv\ K^vmitT $ smizmim 0.001 
-i . omi zmt37°c izTv&ftim-itzmfe-ttiif a v \ 

nw mmzi'y^fmttMK&zmifz-ttxh&K, 



rnzmfc Ltzm^cowtmntb imffnt. mm 
t^h^y^ mmm/ttm. t^hmitfy 

x ^mit?y^?m^it%\£-t&m i &*h. 

[0048] 
C^fiCTl ] 

<tmm> 

T)V7s.>'£M&m HABA 0. 01671! 

BCG 0.00167X 
BCP 0.00167X 
PH4 , 5 , 6 ^ I 67* 
PH7 . 8 , 9 h'JXKS®«t 67riC 
I^H«ttSS Brlji35 1 

[0049] <S®^jS> 
HSA g-WMlfc ; Albumin Human ; Essentially Globulin 
Free ; 25mg/ml , 1fett.T)V7*$ y*=31.9%. 7)V? h 
-f S > ffl = 265 /zmol/L C ; SW^^^T 

/i^y s ycomm±T/iy 5 y^e* ••/ h ( nvy s y 1 1 

-HA fXf73-; ft^^ttS) tTSiL. WtT 

/i^ys y^i^-fbr^ys yffl^it (GAA-2000 ; ifMW. 
-wmw) ttisL, 7)v? hviyim±7>i7h 

syai|^>y h (jf-h-yr?- 7;^ht*y (in 

[0050] <»{t>RJEEMl.2ml ^M««^t "90.06 

mi^HSA mmmm^L<i±M'g7i<.zmu-t&> mtmm 

'&X 1 ^UiKSL^TK^IttT^KX^^ hiUZm 
fctl. *SS(iiai-3(clES5L^ 0 El 1-3 
hX^[Z^ HABAii pH4. 0—9.0(01) T\ BCG \i P H5.5 
lilT (02 ) X\ BCP (i PH4.5-7.5 (03 ) (CTffiffl 

^t-$,i> . iTtis^wft^ *) izm^^mttzyy y 
7<r>i&yt!£i>zcr>mmx'ig,^zkfrc ?y>^%izm. 
MMizm.mmnzii& m<t? y^^m^mmm^pwh . 

iS^t-, HABA2rffl^Jt*§llr(;:{±pH4.0 -9.0 BCG 
Srffl^Tt^tCii P H5.5OT^, BCP Zm^tz^-irMt 

PH4.5-7.5 [ztchkoizmmttitf z^zmm 

^^ffivStt^JO^ST^.* ^"O h'' y «540nm <T)%& % m 

«%pmzxm%.Ltzmm, P m.o -9.5 i,zv»\->xmm 

[005 1] 

<MMmtft> 

lOOmM hVAMffilfc PH8.5 
0.017°^ HABA 
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166mg/dl HSA ( gdtft 1 IBtSOHSA) [0053] MAfrhftfrh X 0 (CTDfT- fe'S^t 

[00 52] <&^>±teM£ 1.0ml $rPR3t*«ft-fe JS500PU/ml^_ht- 600# (10#) WP^TVl^'S 

»J:47nf7- ifSSfc (7nf7- tf^-f TXXVII ; ^W^fraSifritf^v^t^fi-Cft^fe. 
i^^ttS?) 0.1ml £»Lffl^LT545nm [0054] 

<R-1 > lOmM Tris gfgfflS PH8.5 

8mM 4-AA («3fc*y6tt«) 

15U/ml PODfi^vftSS) 

lOmg/ml Tn-fT— If^-fT XXVII (S^VttSL 1 7JPU/ml) 

1% (3-((3-cholamidopropyl)-dimethylammonio] -2-hydroxy 
-1-propanesulfonate ; JilTCHAPSO B&f . ) 

0.6mM A1C1 3 

0.017% HABA 

[00 5 5] 

<R-2 > lbOrt Tris««a! pH8.5 
12bM TOOS 
24U/1I POD 

[0056] <mvmm>mmm 1 lem^HSA 

(2.5g/dl)£tHSgU 0.2 , 0.4 s 0.6 , 0.8 . 1.0 fg 

[00 57] <*f^>±IEB-l ( * yWft&MMM* 
?>J*?'Sttffi8M)ZT0u\ Z-tMZb*), 3TCiZ-(y 

tf>S@WC545im fMftJfcK (Al) £SI£U 3I£«e#37 
■CKT^Wt^St^MlfRitJSiltttLfc. KJ£Mtfr& 270 
fcH4.5#) f&t~545nm cOfbfc* (A2) £»5gU SJEW 
300#(5#) f*C±ieR-2Sr90xtl^Jn. JftfrU £ 
£>(C37°C 300# (5#) HIRfE£flV\ 545nm 

(A3) ssifeL^. mmiz77>7tm<?>m%zft\>\ 

k\yy>9. k27'y>9. hl-77>9t:W&Lt:. Til 
■7$>%m<7)W£B®HL ( AA(Alb)) im-A\7?> 
9. mit?yW8%MCO®.%J&£tt. (AA(GA))« (A3 
-A2) - W7=7V?-kTf=7V9) tciOthfiiLfc. 

hsa «ki.o 0.6 mRx/77>7<?)B&immzm5 

<R-1 > 10iM Tris fgfffM PH7.25 

8mM 4-AA (fP3^a*lgtti!) 

15U/ml POD(^^VttK) 

lOmg/ml T/l^ U TDfTH? ( 3000PU/ml ) 

17. CHAPSO 

0.4mM AICI3 

lOmM EDTA 

0.001675% BCP 

0.5% Tween20 

[0060] 



[0058] 05*^^* j: 0 t,z%.mm&mk\,zT)i> 

7i>%&MMcr)%j&{z£ vmLtitimZti. *<rmr 
nf7- fe*<0»6K<J: 9T/l^7S y*^»$*t200 ffc£ 

6, RlE^Ef^cT;U7"5^*S:fi : ^(^<. 200 
< «Mkr 5 j m&m £ ft a 21 fc fc J: 0 , T/U 

imbfrx-fo-ofz.. zimzfrhftfrhkoiz^ hsa a 
*a«r#fl?t^yr/w±r^7*5^^« (□) . *Mt; 
r^7*s>'«€» (O) ft^ft^&sitfi^u ssk 

mmttp-otz. z^izm-coumzm^xt h/ny 

Kil»«e ( 1. 69mg/ml ) J: a L , 

u-c ^ £ 2: t &m&?*> -o tz . 

[0059] 
[»4#IJ4 ] 
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<R-2 > lbOril Tris««jS pH8.5 
12* TOOS 
24U/B1 FOD 

[0061] <mnmi&>mmm i ie»*>hsa 

(2.5g/dl)£flSgU 0.0 , 0.25, 0.5 , 0.75. 1.0 & 
[00 62] <«f^>±IER-l ( 9 >'*?m%MMM. 

A4BWT60C-m COPR;itJS(Al) £«5£L . 9I#^37X: 
fcT^vy^R^KKiBtiHILfc. RjOT&f£4.5 # 
1*fc600nB ^MS(A2) £}ffl5iU RfGRRfiflB 

<R-1 > lOmM 
8mM 



£frV>, 600nm <0«3te«(A3)£ffljeL;fc. RSIfcT*^ 

rmwrnfezft^. My?>?. Kzy^y?, pay? 

/7^. »t*^?»E*oi8*93&ft:ii (A3-A 
2) - UQyyy?-KZ~77y9) £.k Off-aUfc. » 
jaS**07fc:iirr. 

[0063] H7*^^S J: o fc, HABA[S|«! BCP£ffl 
V >T i>HSA S*fi.Sr#^ LTt-tf y T/KiT/l/T' 5 >5gS 
(□K M-fkT;P7"5>Kfei (O) *tft#4lDKtt 

hZttfWS&k^fz. 
[0064] 



[5 



5] 



15U/ml 
200mg/ml 

1Z 
0.6mM 



TrisJtWK P H8.5 
4-AA {%mm$M) 

/atr- fcf^WTXiv 

TritonX-100 
A1C1 3 



13mU(Hb)/ml) 



[00 6 5] 
<R-2 



Tris««» 

TOOS 

FOD 



pH8.5 



[00 66] 



lbOrii 
12lM 
24U/lI 

HbSM^ffi ; Hemoglobin Human ; 5.5g/dl . Wit^y 
nh'y$ ; HbAlc =4.5% O^'V^tS ; HbAlc immit 
^/nb'VW (;vf:t— M- Wi/— HA-8150 ;m 

HbSSJgfR (5.5g/dl)£fBS£U 0.2 . 0.4 . 0.6 , 0. 
8 , 1.0 <&««<Oi*ra£f&£Lfc. 
[00 67] <:jft^>±ISR-l ( * W??«£*tSa6. 
iPy^Jlfl-jBSBg) 540//1 £-fc/Wcfc>9. 37'CfcM 

ydf^<-hL, smi8//i^aara. js^L37c^tm 

J££ mk Ltc . RJE^&SSO^tC^t ^ o tVjgiffi 
^**&BWT545nB (Al) £ffl5£U SJfcffl 

u-mc ; strati) ximttz. SMtrs/Bw 
pwzbm\ nmm. (A2) sasta. ±ibr-2 

545nm COffctK (A3) £«JgLfc. |5»i 1 7*7 > 7 t££f 
«a^SrtlV\ Al7*5y?, KZ7*7>9^ A37"7>-;?£ 
jffl^ L . y n £ l'£*«58l3fc«3E'fW4Al - Al y 7 
Wc9vi^9'9^M.<nW(SSSmt (A3-A2) - 
(A37^?-A27'5>-?) CiOJWLfe. «5£*Sft 

Sr08 ( \t?-o bvjawaiRjiaBSfttei/io** t 

S^fsiftL M:?"nb>^i (□) , ii\t7'nt'y 
J©1(0) &WMJ&eifttt£-*U l^-RJBSff^Tai 



[0 0 68] $ blzft—comm&m^xt yyuyyy 

(v-^vaig; 3-y77^y 3 MI. Ill )£bf>it 
{fillS (1.69mg/ml ) fc&SJ: 3 KJ§*»U IsJtt^ffl^ 

Sr 0 b x ^ y u tr y ^iij^ $ v \& mrfw a 

[0069] 
[W4CT6] 

<R-1 > *Jt«4IXRC. 

<R-2 > *««4tcrai;„ 

«*#Jfefl! lOttfr 

[0070] tt?»#&t^lllg«jS#Jfll?S20«|*^fflU* 
f6BBt*-^<IP3lS&fc. ^I«OHPLCife73fflH*«SL 
fe. WHPLCffiiOa^i, »CT^yS^tKGAA-2000;^ 

mm-m^nm) izxmitr^y sy*^a^L^„ r 

flW«i$!r =0.957 t#^ti:UfflM5r^t, *^Bfl{C 

[Hi] *m*r£mm 1 t*^<HABASifecopH«c#tt 
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[02 ] Xmmmiffll t»-^<BCG #&fetf>pH*£#tt 

[04 ] *^«o^ttW2t;*^< ta^s y^mt 
[05] *SHH^>H3t« 2 \z2t3<mK7iV-f 5 



[06] *«^»»0i 3 teas-* < «ntr/i^ s ym& 

[07] *f6W<oSOfc«4 < T;i^7" 5 y , «Wfc;r 

[08] ^m^mmm5(,zm^<^yti^y, m<t 



[01] 



[02] 





— C - HSA 



9 4 8 fl 7 8 8 10 



[03] 



[04] 





[05] 



[06] 




D HSA(2.8g/dl3 




□ 



AA(AIb) 
AA(OAJ 



0.0 0.8 1.0 1.6 2.0 2,5 3.0 



mi] 



3) )0 1 



-204495 (P200 1 
[08] 



-2 04 4 9 5A) 




aaxo.i C^«^atr» 



A^Otf>3« (mo/ml) 



F?-A(##) 2G045 AA25 AA40 BA13 BB60 CA01 
CA02 CA25 CA26 CB03 DA44 
DA45 FA11 FA29 FB01 FB11 
FB12 GC10 GC15 
4B063 QA01 QA19 QQ03 QQ79 QQ80 
QR03 QR16 QR41 QR52 QR66 
QR67 QS20 QS28 QS36 QX01 



